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AGRICULTURE AND AGRARIAN CONDITIONS IN THE 
WEST BANK (PALESTINE) 
A B S T R A C T 
The study entitled "Agriculture and Agrarian 
Conditions in the West Bank (Palestine)" aims at 
analysing the variations in agricultural productivity at 
inter and intra areal level. At intra-regional level the 
inequalities in productivity exist in Palestine and the 
productivity regions of the highest level can be taken 
as a model for agricultural development for the lowest 
level of productivity regions. At inter-regional level 
the variations in productivity is so high that the 
performance of the highest level of productivity regions 
of Palestine's West Bank is also far behind in terms of 
productivity. Therefore, it is considered that the 
selection of a model from the inter-regional level will 
be more appropriate to be followed for the development 
of agriculture for the West Bank as a whole. It is 
estimated that if agricultural development in Palestine 
is taken at Par. The foodgrain production in Palestine 
will increase tremendously what the existing level is 
of production in this forgotten region. 
The present study deals with agricultural 
development especially the variations in foodgrains 
productions and productivity in different regions of 
Palestine. It is an agrographic investigations which 
carriedmout in a comparative methodological framework. 
It deals with the various characteristics of agriculture 
in Palestine. Palestine occupies a significant positions 
in terms of area and production, though it is not a self-
sufficient area in terms of foodgrains production and 
still met its requirement by the important foodgrain but 
now moring towards self-sufficiency. 
The present West Bank lies on the West Bank of 
Jordan river in West Asia. With Syria and Lebanon to the 
North, Jordan to the East and Israel to the South and 
West. Palestine covers an area of 2077000 kms. of 
which about 78 per cent is arable. The remainder 
consist of bare mountains, deserts and pastures, suitable 
only for nomads of the total cultivable area 7.8 million 
hectare about 79 per cent is actually under cultivation. 
For many years, agriculture has been a major sector of 
the West Bank's economy. In spite of existence of a 
traditionally strong trading sector and relatively 
successful attempts have been made in industrialization. 
The agricultural sector employed very meager labour force 
which mostly based on Arabs labourers. The contribution 
of agriculture in the region's economy is 30 per cent. 
West Bank agriculture is having a most complex 
environmental framework and is divided into two agro-
climatological regions (1) West Coastal strip 
consisting of numerous valleys, plains and hills which 
occupy 25 per cent of the total geographical area. 
Fertility is much higher resulting an intensive 
agriculture. (II) Secondly, the vast semi desert, oasis 
and river Jordan plain towards East where extensive 
cultivation is very common which is largely prone to 
frequent occurences of droughts and erratic rainfall. 
In the present study, an attempt has been made to 
analyse the factors such as environmental, technological 
and institutional and their impact upon the variations 
in foodgrains production in West Bank. The Bank has 
been divided into seven chapters. 
The first chapter deals with the problems and 
limitation of the present study work. As the 
agricultural development of these countries is governed 
by the factors such as environmental, technological and 
institutional. A detail aims and objectives have been 
given along with the methodology as well as data 
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In the second chapter entitled "Agriculture 
System and Policies in Palestine" an attempt has been 
made to analyse the agriculture system which had been 
prevailing before 1948 and a drastic change which took 
place when Zionist expansion movement took place with 
remarkable changes in the agricultural production through 
Kibbutizim and Mosharim - collective and cooperative way 
of farming. The region is being discussed in terms of 
its system and policies and hence some observation can be 
deduced. Firstly, in the whole Palestine including West 
Bank, about 90 per cent area devoted to cereal crops, it 
is because of the higher yield. Cereals are contributing 
more than 91 per cent of the total foodgrains 
production. The rate of fluctuation in West Bank of 
Palestine is very high during the period of 1978-79. 
The marked difference in productivity is due to the 
intensive use of agricultural technology and control over 
the environmental factors. 
The chapter entitled "Level of Agricultural 
Development" deals with the measurement of agricultural 
productivity. There are three types of productivity 
i.e. the productivity of land, labour and capital. Some 
of the geographers have attempted to measure these 
productivity. It is not possible to find out the 
regionwise variations of agricultural productivity in 
Palestine ever though yang's crop yield formula have 
been applied and after calculating the productivity by 
this formula. The productivity years of high, medium and 
low production regions is tried to be demarcated. It is 
observed from this formula that the variation in 
productivity is caused due to the wide variations in the 
environmental conditions especially the amount of 
rainfall. The main cause of this high productivity in 
the West Bank and the Northern Palestine is the control 
over the environmental factors. It is evident from the 
analysis that the productivity level and its variations 
is mainly caused by the varying input levels supported by 
only one major crucial factor i.e. water, water is being 
used scientifically in occupied and unoccupied areas to 
use the various other such as fertilizers and high 
yielding variety seeds etc. The following table shows 
the variations in agricultural productivity. 
PER HECTARE PRODUCTIVITY - 1983 
Foodgrain 
Cereals 
Pulses 
1652 Kg./hectare 
1742 kg./hectare 
1286 Kg./hectare 
The chapter entitled "Sources of Variations" 
deals with the per cent share of each crop to the total 
gross cultivated area and productivity level of each 
has been analysed. It has been seen that in Palestine 
Wheat and Barley have occupied about 50 and 40 per cent 
of the total gross cultivated area and remaining crops 
constitutes insignificant share. Wheat and Barley are 
grown in all parts of Palestine and it is obvserved that 
there is a high variations in production of the Cereals 
and Pulses and the domination of cereal is quite 
evident. The areas of the levels of development as well 
as level of growth have been demarcated which shows a 
low, medium and high productivity trend. The following 
table shows the input used in 1993 wjich are playing a 
vital role in the agriculture of the said under study 
region. 
INOUT USED IN WEST BANK - 1983 
1. 
2. 
3. 
4. 
Irrigation 
Rainfall 
Nos. of Tractors 
Nos. of Threshers 
63,000 hectares 
250 m.m 
26000 175/per thousand 
Hectare 
712 4.8/per thousand Hect. 
Due to the high inputs used in the West Bank 
area resulting no high fluctuations in productivity and 
V(?hat so ever fluctuations are observed it is due to the 
availability of water. 
Although the work has been carried out within 
the environmental, technological and Institutional 
framework, therefore the influence of all these 
variables can be studied as follows. 
The land form of West Bank of Palestine, soil and 
climate have played a vital role in affecting the land 
use pattern. Relief and structure of the land have 
exercised a direct influence on the land use pattern and 
spatial diversity in crop yield. In West Bank with vast 
areal differences in topography, climate, soil and 
irrigation facilities and the agricultural attributes 
have also shown a marked diversity all over the region. 
The areas having assured rainfall and developed water 
supply differ from the areas where rainfall is more or 
less scanty and irrigation facilities are available to a 
limited extent i.e. Western Coastal region and Northern 
mount anous region and the Jordan, Yarmuk river bank 
areas which are the higher productivity region of 
Palestine. 
The diversity of rainfall governs the 
agricultural set up of the West Bank. The major factor 
which influences the agricultural production in Palestine 
is rainfall. It has been observed that the rainfall 
variation has directly affected the variation in 
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agricultural productivity and hence in the whole 
Palestine the variation in productivity is very high but 
no variation in the West Bank as it is dependent on 
irrigation almost. 
However, due to the unavailability of various 
types of comparable data on environment, technology and 
institutional factors, it could not be possible to 
analyse the present work in a more authentic and 
reliable manner. However, the following results are 
obtained to conclude the research study. 
(I) In West Bank only 38 per cent cultivated area is 
irrigation and as a result most of the area is 
devoted only to single crop in a year. 
(II) The environmental constraints are more in 
Southern and coastal areas of Palestine because 
the cultivation in Palestine is limited to the 
availability of water while in West Bank dry 
gsrming is a common features and 90 per cent of 
the cultivated area Is dependent on rainfall. 
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(III) An extensive cu]turab]e area is available in 
Palestine but due to the scarcity of water in the 
West Bank specifically, cultivation is limited 
only in the areas of more than 5 inches of 
rainfall. 
(IV) The variations in yield level in difference areas 
of Palestine including West Bank are dependent 
on the availability of the irrigation water as 
well as the investment in other segment of inputs 
such as fertilizers, pesticides, HYV, Threshers, 
tractors as they are all dependent on water. 
(V) In Palestine, foodgrains yield increase or 
decrease is largely responsible for the decrease 
or increase in production. The increase or 
decrease in area is recorded insignificant in 
the increase or decrease in production. In a 
number of years it was observed in West Bank 
that the area to a large extent has been 
increasing and production also increased because 
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the cultivation was not limited to the better and 
more productive areas only. As a result the 
yield increase was very high and was held 
responsible for the increase in production. 
(VI) Growth in production in most of the crops is 
recorded because of the increase in yield. The 
increase in yield is possible in Palestine to a 
very high level. If the input level is 
increased. The introduction of short duration 
maturing crops can increase the production to 
the level of food self-sufficiency. 
Besides these. there are other suggestions 
particularly for Palestine, that through the 
establishment of the cooperative farming society, per 
hectare yield may successfully be increased. In this 
system the right of individual ownership are recognised 
and respected but small owners possessing uneconomic 
holding are pooling their land for the purpose to joint 
cultivation viz., the individual ownership and 
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collective farming. After adopting this system which 
provide facilities to use modern scientific agricultural 
equipments and other inputs increased the production. 
The most important innovation need to be undertaken in 
the institutional sectors. Modern agricultural 
institution which can provide adequate training 
facilities have already been set up. Land reform 
successfully carried out so as to ensure greater 
involvement of the masses in agricultural sector, i.e. 
land must go to the tillers. The fendal wastage has been 
removed. The landless agricultural labourers should get 
surplus land and adequate facilities so as to motivate 
the toiling class for producing more food. 
Lastly, it is thus evident that the instability 
in foodgrains availability is much higher in Palestine. 
The agricultural development of West Bank of Palestine 
can be brought to the level to any West Asian Country if 
input level is made available at par which will help in 
solving the scarcity, shortage and fluctuation problems 
of foodgrains of the West Bank region. 
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I N T R O D U C T I O N 
During recent generations, archaeologist have 
made a very substantial contribution to our knowledge 
of human history. Some historian, geographer and people 
interested in old seat of civilization understand the 
indelible marks left on the land by changing social, 
cultural, economical way of life-particularly in the 
field of agriculture field as the the West Bank of 
Palestine witnessed in its span of life. For those, 
however, who have learned to understand their simple 
language, these agricultural records written by 
inhabitants of this Holy land are extremely revealing. 
For the past ten years it has been my subject of 
research to find out the very difficult task to collect 
the agricultural records which got changing generations. 
This study gave me a more profound knowledge of human 
age-old agriculture and at the same time serve as an 
imperative warning for the future agricultural prospects 
in the whole West Bank region in view of political change. 
The physical Geography of Palestine is complex. 
In extreme the hills of Lebanon range continue without 
break though of lower attitude, to form the upland 
of Galilee, where the maximum height is just under 
4,000 ft. The Galilee hills fall away steeply on 
three sides on the east to the well defined Jordan 
Valley, on the West to a narrow coastal plain and to 
the South into the valley of gazreel. This is a 
irregular formed by subsistence along faults. It runs 
from the Mediterranean South-eastwords to reach the 
Jordan Valley. 
South of the Esdraelon there is a upland plateau 
extending for nearly 100 miles. This is a broad upfold 
of rock, consisting mainly of limestone and reaching 
3,000 ft. in attitude in. the North, where there is a 
moderate rainfall the plateau has been eroded into 
valleys, some of which are fertile, though less as than 
those of Esdrealon. 
Between the upland of Sumaria-Judia and the 
Mediterranean sea these occur a low lying coastal plain 
that stretches southward from Haifa as far as the 
Egyptian frontier at Gaza. In the North the plain is 
closely hennaed in by spur of Mount Carmel which 
almost reaches the sea. 
Palestine, however, is known for its geography 
and history. The country Palestine is known throughout 
the world for its connection first with the Jewish 
people, later with the Jesus Christ and lastly with 
Islam. 
Under British mandatory rule there were three 
official languages were used - Arabic, spoken by the 
majority of the actual inhabitants, Hebrew, the ancient 
language of Jews and English which is used as a 
translating medium to understand both Arabic and Hebrew. 
As a researcher, Palestine was of a great 
importance to me and was a special interest to the 
academician at the Centre of West Asian Studies in 
Aligarh Muslim University because the Bible and later 
Holy Quran present the most authentic and longest records 
of any region as the West Bank, but apart from these 
Holy books no such records are available to bring into 
light the agriculture and agrarian conditions of this 
land. Moreover, the present world is indebted to the 
pre-historic farmers of the near East for our basic 
principles of agriculture and for the foodgrains of 
wheat, barley and maize that are the basis of bread, 
"The stuff of Life". 
My study of agriculture of Palestine and its 
agrarian condition is made possible by the United States 
Department of Agriculture and United Nations Food and 
Agriculture Organization whose data was used in this 
thesis. The red soil of Palestine is being ripped from 
the slopes and swept down into the coastal plain and 
carried out to sea, where it turned the blue of the 
mediterranean to a dirty brown as far as the eye of a 
researcher could see through maps and diagrams. "It is 
estimated that this whole along with the records of 
decay in the West Bank land area I found on the basic 
information and chronological evidences a thorough 
going efforts to restore the ancient fertility of long 
neglected soil. This effort is the most remarkable I 
got it through thorough studies. It is being made by 
mostly Jewish settlers who fled to Palestine from the 
hatred and presecutions of Europe. It is find out that 
the cordial principles of cooperation and soil 
conservation with the inhancement of forestation in the 
old land of Palestine. A thorough work is in progress on 
the West Bank area to rebuild the fertility of land 
instead of condemning it by neglect to further 
destruction and decay by both Muslims and Jews. 
The Jews, since 1917 along with Muslims Arabs 
have spent over half a billion dollars on redeeming the 
land of this small country and rehabiliating hundreds of 
thousands of refugees who are only part of the millions 
needing a haven. The Jewish population of Palestine in 
general and West Bank in particular has grown from about 
50,000 in 1918 to over 550,000 in 1943, representing 
over a third of the total population of about 1,600^000 
of whom 900,000 are Muslims Arabs and 125,000 are 
Christians. 
For many centuries the people of this sacred 
land of Palestine were in Wilderness and roamed heather 
and thether in search of a homeland. Right from the 
times of Abraham (Hazrat Ibrahemm) who came from the 
fertile agricultural land of Mesopotamia and stayed for 
sometime with his followers on the land of Canaan. But 
the geographical history of Palestine was always in 
change. These people once again driven out in exile 
and they had to forgo their land, crops and every-
thing due to non-stability of the socio-political 
situation. Not only this the Palestinian always had a 
tough time against Rome. During the first World War the 
so called justice of Palestinian historic aspiration was 
recognised by the British Belfour Declaration of 
November 2, 1917 which after 75 years clearly showed a 
conspiracy against the actual inhabitants - the Arabs, 
of the area. The Declaration reads as follow. 
"His Majesty's Government view 
with favour the establishment in 
Palestine of a National Home for 
the Jewish people, and will use 
their best endeavours to facili-
tate the achievement of this 
object, it being clearly under-
stood that nothing shall be done 
which may pre-judice the civil 
and religious rights of existing 
non-jewish communities in 
Palestine, or the rights and 
Political status enjoyed by the 
Jews in any other country". 
Second in 1922 by unanimous resolution of the 
United States sixty-seventh congress and adhered by 
the league of Nations, the Balfour Declarations became 
the charter rallying a world wide redemptions of 
Palestine as a National homeland which as a matter of 
fact is not yet realised till date of this thesis. 
The West Bank of Palestine with its unique 
possibilities of reclamation can be solved this century 
old problem which ultimately affecting means of 
production in agricultural sector. To ensure the full 
agricultural development in West Bank a remarkable power 
and irrigation possibilities, it is proposed in the 
course of this thesis a great reclamation project known 
as "Jordan Valley Authority", Before presenting the 
features and objectives of this great project I shall 
acquaint the reader with the lands of the West Bank, and 
specially with the regions which are historically part of 
Palestine and which logically, not legally, fall into 
the scope of the proposed reclamation work. 
On the whole this thesis can be divided into 
number of chapters which have their own importance of 
study in relation to agriculture and its input and 
output results which could increase or decrease the 
agricultural production. But here any purpose in the 
MAIN FAULT LINES IN THE FORGOTTEN LAND 
introductory pages to highlight the aims and objective of 
this study than to have a complete review of the work 
done so far by the different geographers, geologists, 
conservationists, soil experts and above all the 
agriculturists in former Palestine which now exist only 
on international* papers and by the Palestinian 
themselves who are struggling against all injustices 
and irregularties done to them by the European 
countries specially by Britain, France, Germany and 
former U.S.S.R. along with U.S.A. The previous works on 
Palestine was never touched by any Indian due to some 
political reasons and due to friendly relations with all 
Arab world. Some work is done on different aspect of 
Palestine and its economy by Americans and European 
scholars which will be dealt at a long stretch later 
even in this introduction. Next to these two is the 
methodology used in this thesis to get it completed. 
Various technique are now employed now a days in social 
sciences but all of them needs the help of statistical 
methods to make a research work a meaningful. In this 
research work, being a student of geography the 
cartographic and maps always play a key role but maps of 
the West Bank is neither available nor possible due to 
political conflicts between Arabs states and Jewish home-
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land Israel. Even then, I tried to show certain 
agricultural crops production, yield and area with 
diagrams and graphs. The West Bank area is a disputed 
area on the agenda of U.N.O. Naturally under such 
circumstances the maps cannot be drawn on every 
agricultural aspect. 
Palestine has unusual interest for a geographer 
and agriculturist as the present study deals with 
agricultural development in West Bank, an attempt to 
understand the various determinants responsible for 
differences in between the agriculture of the region 
and agrarian conditions which are available here. To 
ensure the full development of Palestine's remarkable 
power and irrigation possibilities I should referred here 
the old testament which says. 
"Fear not, for I am with thee; 
I will bring thy seed from the 
east, and gather them from the 
west; I will say to the north, 
Give up, and to the south, keep not 
back, bring my sons from far and 
my daughters from the ends of the 
earth. 
The Jordan Valley Authority have been playing a 
very key role in reclamation project. Before presenting 
the features and objectives of this research work I would 
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like to acquaint the reader with the land of Palestine 
which logically fall into the scope of the proposed 
agriculture and its conditions found in the West Bank. 
For the past century, the Palestine has been a 
sore spot in world affairs. In fact, it has been called 
a "Low pressure area of international storms'. The 
backwardness and resulting weakness of its people invite 
manipulation and agricultural innovations by more 
powerful nation. The strategic positions of the West 
Bank particularly and Palestine in general is at the 
cross roads between three great continents, and the 
existence of vast unearth mineral deposits which are the 
basis of agricultural revolution which is the cause of 
rivalries between Arabs and non-Arabs. 
The helplessness position of the West Bank in present 
Middle East map is in full contradiction to its leading 
part in ancient times. At the dawn of historical 
Geography of this region started and developed to a high 
degree civilization built on a remarkably intelligent 
use of land and water. 
The Problems : 
As the present work deals with differences in the 
production of agriculture of the West Bank. Various 
factors such as environmental, technological and 
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institutional of the region had to be analysed. A 
detailed analysis of the environmental factors has been 
made, though the role of this factor is much less crucial 
in Sinai and mediterranean coast as compared with the 
West Bank area of Jordan river. However, the techno-
logical factors operating in West Bank is much less crucial as 
compared with rest of Palestine. All other possible 
variables which affect agricultural development will be 
taken into account and their role in this region will be 
analysed in order to find out the factor responsible for 
differences in the agricultural development of the 
region. 
Some of the variables are of greater significance 
for the region such as availability of water resources 
and their management because this is a most crucial 
factor affecting the climate of the region. The Jordan 
river water is available though not abundance in the West 
Bank and its proper management is a major factor in the 
development of its agriculture while in other parts 
of Palestine due to lack of surface water it could not be 
managed properly to create a situation of abundance of 
water for irrigation purposes. So the water is still a 
major factor for agricultural development in Palestine 
as a whole. 
13 
Another factor vital to agricultural development 
in the region is rainfall. In the West Bank all the 
cultivated area is irrigated while in rest of Palestine 
more than two third area is without irrigation. So there 
is a scope in the later area for increasing agricultural 
production more, by increasing the area under irrigation 
or by adopting dry farming techniques. The problem of 
agricultural development is the scarcity of water. If 
the water management aspect may be excluded, the other 
technological factors are also varying to a large extent. 
The level of inputs used in agriculture is high after 
1967 while it was quite low before 1967. Institutional 
factors are also different in such a span of time. The 
researcher is very well aware of the problem of 
agricultural development especially self-sufficiency in 
agricultural production in general and food production in 
particular. The achievement of self-sufficiency implies 
that the level of domestic production is adequate to 
meet the basic needs of existing population. 
However, the present nature of the problem 
reveals its unique situation. fluctuations in the food 
1. Ali Mohammad, Food Production and Food Problem in 
Indian. Concept Publishing Co., N.D., 
1989, p.l. 
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grain production in West Bank is not as great as in other 
parts of Palestine. But as a whole the West Bank 
agriculture is stable, as the whole area is 
predominantly agricultural. Therefore, the potentia-
lities should be assessed in order to solve the present 
food problem as the area inhabitants import the 
foodgrains from the other regions or countries of West 
Asian till 1967 but the situation is altogether changed 
after 1967 war and the region occupied by Jewish people 
who has been changing the face of the West Bank but the 
land cultivated by Arabs is still have shortage of 
foodgrains but that cannot be showed here statistically 
as the data either from Palestine People (PLO) or from 
Jordan government of even Israel government is difficult 
to get it. 
In West Bank, the yield per unit area is not 
uniform. Along with other regional variations in the 
increase in area, production and yield also vary from 
place to place in the whole region. Therefore, the 
present problem involves in analysing the present level 
of agricultural productivity as well as its growth 
characteristics in terms of existing variations at micro 
Ali Mohammad, Food Production and Food Problem in 
India. Concept Publishing Co., N.D., 
1989, p.l. 
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level both in space and time. Secondly various factors 
responsible for such a situation will also have to be 
taken into consideration. 
The West Bank economy has different dimensions, 
eg. explosive growth of population and slow rate of 
growth of food crops productions as well as areal 
variations in levels and growth of foodgrains production. 
The most serious problem in West Bank agricultural 
economy is an unequal distribution of agriculture land 
ownership which resulted in variations in productivity of 
foodgrains. Therefore, in this regard, the major 
suggestions so far made are to increase in the yield 
level to accelerate the rate of growth to remove 
regional imbalances to minimising of the gap between 
small and big operational land holding and change in the 
existing cropping patterns etc. At the regional level, 
to achieve additional production the following 
suggestions have been made by a number of agencies. 
(i) Expansion of cultivated area 
(ii) Increase in labour input 
(iii) Introduction of higher yielding variety seeds. 
(iv) Adoption of more intensive system of 
cultivations 
(v) Adequate farm credit facilities 
16 
(Vi) Adequate supply of essential requirements of 
agricultural production, 
(vii) Intensive educational Agricultural System. 
Moreover, the food production problem, to 
achieve the basic goal for the well being of the people 
is still unsolved. Agriculture of the region faced the 
following problems:-
(i) Low growth rate as against high growth of 
population due to immigration 
(ii) Low yield level in number of areas due to 
discriminating policies 
(iii) Low level of agricultural input, especially in 
the West Bank 
(iv) Lack of institutional facilities 
The present level of the import of foodgrains 
rate of growth in foodgrains production, food self-
sufficiency in the region is not going to be achieved in 
the near future. The problem may become acute because of 
the increase in per capita income and population growth 
which will lead towards a greater demand for better 
quality of foodgrains and food items and greater volume 
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of foodgrains. In such a situation different aspects of 
agriculture of the region requires an analysis in order to 
cope with the present shortage of food items. These 
aspects of agricultural economy mainly include the 
increase in area and increase in yield. Therefore, in 
order to increase production as a whole the attention to 
these is very essential. 
Aims and Objectives : 
In view of the complex character of the problems, 
it is necessary to chal-kout the basic aims and objectives 
of the present research project. Diagnosis of the 
developmental policy and recommendation governing future 
policy require assessment of the success of past 
programmes and the choice of the means of assessment 
with an explicit understanding of their goals and 
objectives. Tne general objectives of economic development is to 
raise the average level of standard of living of the human 
population i.e. per capita income rather than the Gross 
National product of the region. Rise in the level of the 
standard of living requires that the total production of 
goods and services in a society should expand more 
rapidly than its population. It is thus obvious that 
the interplay between the development means and 
development objectives is very important. 
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Agricultural development can be ensured by 
removing the causes of the backwardness of the area. 
This also provides scope for the rural sector to combine 
income distribution objectives with developmental 
objectives through planning to increase production and 
income across a wide spectrum of the agricultural 
sector. Planning , pre-supposes a wide set of objectives 
but achieving a number of these does not necessarily 
require planning. Planning makes a positive 
contribution only if it causes the objectives to be 
attained more rapidly and more efficiently. With 
respect to this, defining the aims and objectives of any 
proposed research work in the field becomes necessary. 
The present study requires an analysis of the 
growth of area, production and yield in a regional frame-
work. This will be undertaken after finding out the 
various factors responsible for the prevailing 
situations. The following are the main aims and 
objectives of the proposed research work. 
(i) To analyse the development of agriculture in 
relation to increase in area, production and yield 
of each cropping pattern in different areas in 
the West Bank region. 
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(ii) To examine the relationship between output and 
input levels and between growth and input 
levels. 
(iii) To find out whether area increase or increase in 
yield is responsible for increase in total 
production. 
(iv) To study the environment, technology and 
institutional and other factors affecting the 
development of agriculture in the West Bank 
(Palestine). 
(v) To examine the productivity relationship with 
positive and negative areas of food productivity. 
(vi) To find out the priority areas for planning in 
Palestine. 
(vii) To suggest measures that are most likely to 
achieve self-sufficiency in foodgrains in these 
areas. 
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Data-Base : Sources and Limitations : 
For a successful planning and analysis of 
various factors involves in formulating agricultural 
policies, it is vitally necessary to have all relevant 
facts and figures agricultural planning is a complex 
problem and, therefore, data on which it is based, should 
be reliable and upto date to arrive at correct 
conclusion for decision making. For the present study, 
both primary as well as secondary data can be obtained 
either through published material or through field 
survey in order to understand the existing situation 
prevailing in the Palestine in general study of various 
places will be undertaken and sample may be selected 
for the detailed study on the basis stratified random 
sampling. But to get a clear picture of the West Bank 
the what soever secondary sources of various units will 
also be required. 
Due to limitation and nature of present problem 
data has been collected from the secondary sources only. 
All types of facts and figures needed for the present 
project are available through various secondary sources. 
The main sources include Food and Agricultural 
Organization Year books and Jordan/Israel statistical 
Abstract, Statistical year book and P.L.O. booklet. 
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E'ata for climatic variations has been collected from the 
World Statistical year book and different agricultural 
abstract, other sources of data collection include 
(i) Statistical Abstract, published by P.L.O. based 
office and Prime Minister Office, Tel Aviv. 
(ii) State Planning Agencies 
(iii) Various development plans for economic and social 
development 
In fact,all types of data needed for the present 
study is not available being a disputed area. Only 
secondary sources are available which is also not in 
abundance. 
Methodology : 
Keeping in view the various dimensions of the 
problem, the methodology used in the present work is 
diverse, each chapter having a different methodology. 
For example, to measure the fluctuating tendency in the 
area, production and yield of foodgrains, the technique 
of per cent variation has been used. Secondly to measure 
agricultural productivity, young's crop yield index 
method has been applied. Thirdly, to find out the growth 
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in area, production and yield, per cent annual growth 
rate technique has been used. Similarly a simple 
cartographic method has been applied to find out yield 
level for each area or whole region. This has been done 
to each crop level also. In this way the per cent area 
as well as per cent production of each level of yield 
have emerged. Levels of development and growth situation 
have been presented with the help (It is not possible to 
make maps being a disputed area) of map whenever it is 
very badly needed and graphs are drawn. Lastly to measure 
the role of environmental and technological determinants 
rank correlation technique has been used. 
But the role of high yielding varieties input in 
agricultural development is playing a very vital part. 
The food position in West Bank along with most of the 
West Asian areas became severely impaired by the middle 
of 1960. As one critic observed, "The problem can be 
simply stated: the less developed world is losing the 
capacity to feed itself". The observation is supported 
by the fact that before 1967 Arab Israel War the West 
Bank was self-sufficient in foodgrains though the method 
of their agriculture which was quite age old but after 
the conflict the role of the region is completely reversed 
which can be statistically supported in different crops 
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production at the time of war and a substantial fall in 
production immediately after the war though, as a matter 
fact the new settlement policies have made the whole 
West Bank area more important as far as agriculture is 
concerned, 
The high yielding variety programme (HYVP) was 
a major step in the whole Palestine to increase in 
production and increase in yield. This programme 
envisaged popularization of HYV of wheat, maize, oats 
and few foodgrain crops. This programm was based on the 
experience the agriculturist gained in lADP, where the 
farmers applied improved practices to attain higher 
level of yield. They succeeded in increasing the 
productivity rate. 
In the light of above review of development, 
agricultural situation will be studied under the 
fol1 owing heads: 
1. Spatial variaions of growth rate of output of 
foodgrains in Palestine. 
2. Yield is a major component of agricultural 
growth. 
3. Share of Area under high yielding variety leads 
to substantial increase in yield rate and output. 
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4. The spread of HYV depends on the operation of 
the following factors and their interactions. 
(i) Climatic factors: Soil texture, porosity, 
permeability degree of weathering, natural 
fertility, salinity, stoniness etc. 
(ii) Technological factors in irrigation, ferti-
lizers and mechanization 
(iii) Institutional factors like the proportion 
and pattern of land distribution, agricultural 
labour, socially deprived population. 
(iv) Literary-Number of schools in the area, 
total number of school going children. Per cent 
pass out students and per cent dropped out 
children. 
(v) Level of agricultural income of the Palestine 
in whole and West Bank specifically. 
The geographical studies are strengthened by the 
graphs, diagrams and maps. The West Bank of Palestine is 
such a area where maps for different cropping pattern, 
Area under different crops and areas under irrigated and 
non-irrigated cannot be possible to show as it is a 
disputed area since 1948 and no researcher, scholar and 
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author of book has not yet presented the map in the name 
of Palestine. Only few American authors touched this 
area but in the name of Israel not in the name of West 
Bank or Palestine. Even then this humble research 
student tried to one or two West Bank maps which are 
showing the areas under wheat, maize and other food-
grains cultivation. The map also showed the territory of 
Jordan and Israel between which the disputed area of West 
Bank lies. 
Apart from the maps, the graphs showing the 
increase in production with the increase in area shown, 
the increase in cereal production with the increase in 
yield after putting the different fertilizers with 
irrigation. But there are areas where yield is decreased 
and shown area is also decreased due to 1967 war and than 
1971-72 conflict the percentages of different crops 
either decreasing and increasing order can also be shown 
with graphs. The statistical methods for every chapter 
is different. The variation in production, yield and 
area. The level of development and growth situation 
have been presented with the help of maps. 
Lastly, the thesis has been concluded with 
sincere suggestion formulated for solving the problem and 
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accordingly future assumptions have been postulated. 
Agricultural regionalization has been made and the 
priority regions having better future prospects have 
been identified. Low priority agricultural regions have 
been pointed out and ways for the development and better 
planning of these regions have also been suggested. 
The Palestine is indeed a land of promise - a 
land which by the unique combination of the natural 
features and resources of the Jordan Valley makes 
possible a huge reclamation project capable of 
supporting at least four million souls in addition to the 
existing population of this occupied area. The present 
achievement of new settlers in Palestine, the amazing 
changes they have wrought in the eroded, deforested 
land by irrigation, drainage, fertilization reforstation 
and other modern methods. All these techniques have 
been applied in this ancient seat of civilized area into 
a well productive agricultural area. 
A Critical Account of the Work Done so far : 
Studies based on similar problems, approaches and 
methodology have been done by a number of social 
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scientists in their ways. But a case study of one 
region which is also a disputed one with different level 
of development has not been undertaken yet in the region 
of West Asia. Secondly, all the geographical and socio-
economic factors of West Asia responsible for the 
prevailing situation in the area of West Bank have not so 
far been analysed in India and its main reason was a very 
cordial and friendly relation with Arab States and 
especially with P.L.O. leader Mr. Yasir Arafat. 
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The studies in this area done so far can be broadly 
grouped as follows. 
(i) Agricultural land use pattern 
(ii) Levels of productivity and agricultural 
development 
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(iii) Agricultural development and planning 
(iv) Cooperative and credit in agriculture 
(v) Technological input 
(vi) Land Reform Policies 
(vii) Levels of food self-sufficiency 
There is some literature in the form of books and 
articles are related to the methodological aspect of the 
study as well as to the general picture of the 
agriculture of the region available. Such literature 
provides information on the various agricultural 
characteristics of the region like crops and their 
production and productivity as well as the per cent areas 
under each crop. However, studies in the field like 
growth trends in area, production and yield in relation 
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to growth in production and future demand of the region 
have not been done so far. There are some studies done 
on the agriculture of the region by American and Jewish 
people but do not cover the require material to highlight 
the factors affecting its agricultural development. 
Therefore, the proposed work is intended to fill this 
gap by studying the variations in the productivity in 
the region of Palestine, 
The present work on West Bank of Palestine is 
divided into six chapters. The chapters entitled 
"Trends in Foodgrain Production in West Bank" and 
"Levels of Development" attempts to give an over all 
picture of foodgrain production in the West Bank along 
with the major crops and their distribution and 
percentage of each crop from 1962 to 1983. Besides 
these, the proportion of area under cereal and pulses 
crops have been studied in relation to the total 
cultivated area and total foodgrain area. Not only have 
their special, importance been measured but their 
output has been compared with total foodgrain production. 
This will help in assessing the role of leading crops in 
determining the over all agricultural situation in the 
West Bank. 
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In chapter entitled "Agriculture System and 
Policies in the West Bank" exclusively shows the 
agricultural land and pol icies in the West Bank particularly 
and other West Asian countries around the West Bank area 
including Gaza strip. These agricultural system are 
giving very good result and having much far reaching 
consequences as it is always and everywhere a casual 
relationship between land reform and land use based on 
government agricultural policies. 
The another chapter entitled "Sources of 
Variation" deals with the traditional sources which are 
still dominant in West Bank. The sources of variation in 
relation to agriculture as a whole area is largely 
dependent on physical environment, technological know how 
and institutional background of inhabitants of the area. 
The pattern of land use is largely dependent on the 
environmental factors like climate, nature of soil, 
water condition of the area. The variation in levels of 
growth in production, area and yield is the gift of 
environmental, institutional and technological factors 
responsible for the present characteristics. Therefore, 
a detail analysis of these factors have been made to 
find out the actual causes for this present problem for 
planning and implimentations . 
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In the chapter "the Water Resources in 
Palestine" is a key chapter of this thesis as water 
always play a vital role in arid economy. Agriculture 
either through irrigation or rainfall in desert is 
based on the amount of water available for farm 
cultivation. The conservation of available water for 
the betterment of agricultural production. The Jordan 
river and its tributaries are the great source of water 
in West Bank since immemorial time. The Jordan Valley 
Authority which is pioneer in reclamation project of 
soil of this area. The JVA demonstrate how modern 
engineering can harness wild water to produce cheap 
power and how scientific agriculture can transforms 
wastelands into green-fields, orchards and garden in 
deserted lands. 
Lastly but not least, the thesis has been concluded and 
suggestions have been formulated for solving the problem 
and accordingly future assumptions have been postulated. 
Agricultural regionalization has been made and the 
priority areas having better future prospects have been 
identified. Low priority agricultural areas have been 
pointed out and ways for the development and better 
planning of the region have also been suggested. 
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AGRICULTURAL SYSTEM POLICIES IN WEST BANK 
Land use pattern is the result of the interaction 
of a complex set of factors and it is rather difficult to 
isolate the affect of any one factor. This is specially so 
when land reforms coincide with hectic development in other 
contributory factors such as irrigation, power, land 
reclamation and provision of better seeds and fertilizers 
to enhance the agricultural production. 
There is no doubt that significant and important 
changes have taken place in land use practices and crop 
pattern since 1948. But the land reform and agricultural 
systems in the West Bank is based on the village 
settlement. 
This chapter exclusively shows the agricultural system and 
policies in the West Bank particularly and other West Asian 
countries around the West Bank area including Gaza strip -
the occupied land. These agricultural system are giving 
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very good result and having such far reaching consequences 
as it is always and everywhere a casual relationship 
between land reforms and land use based on the government 
agricultural policies. 
Although the agriculture and pastoralism are not 
the only types of land use in the Middle East, their role 
is of fundamental importance in the life of the region. 
The agriculture is usually practiced all over the world by 
two types of settlements: 
(a) Rural settlement 
(b) Urban settlement 
Again, the rural settlement can be further 
classified on the basis of their mode of agriculture 
production as -
(i) Permanent rural settled agriculture producers 
(ii) Pastoral, nomadic agriculture producers 
The per settlement is the organizational centre of 
the farm but its composition, lay out pattern of the 
working is controlled by the way in which the land itself 
is held. 
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WEST BANK AGRO SYSTEM AND THEIR SOCIETY : 
The important element of the West Bank agricultural 
system is based on the introduction of new village 
settlement by the immigrants Jews from different parts of 
the world. This village settlement increased the area 
under cultivation. The total area under cultivation was 
19.3 per cent in 1961 as the period of this research starts 
since 1962 to 1982 - the 20 years span of time. 
Land tenure is an important organizational 
structure under lying present pattern of land use. In most 
of the Middle-Eastern countries the land tenure is divided 
into the following groups. 
1. Mortmain or Wakf land 
2. Large Estates land 
3. Share cropping land 
4. Fragmentation of land 
(1) Mortmain or Wakf : 
This type land tenure has been dedicated to God and 
its income allotted to some religious or cheritable purpose 
and also for the family of dedicator. 
(2) Large Estates : 
Large estates lands are developed through the 
purchase of land and granting a large estate by the ruler, 
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Shah or Sultan to an individual. It was a device for 
administering territory and raising taxes. However, the 
estate of the region have generally been run purely as 
tenancy units. 
(3) Share Cropping : 
Share Cropping has the advantage that the land 
lords share is related to the actual state of the harvest 
and is not fixed payment. The landlord frequently acts as 
an intermediatry between his tenants and the government to 
protecting and helping them. 
(4) Fragmentation : 
Fragmentation of land is the key of West Bank land 
tenure system. The land situation is altogether different 
in West Bank with other West Asian Countries particularly 
with Jordan, Iraq and Egypt. Although the state owned 
78 per cent of all land in 1957 and the Jewish National 
Fund. A further 18.0 per cent individual farmers or group 
of farmers were able to rent portions for nominal sums 
and on chereditable base before 1962 and it is still in 
practice. 
The most famous agricultural systems which is the 
base of West Bank agricultural production are known as 
Kibbutzim and Moshavim. Around the Kibbutzim cultivated 
land is worked in large block fields which is ideal for the 
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efficient development of machines strips or long wedges i 
individual ownership are more characteristics of moshavit 
but holding can not be subdivided or enlarged. The 
situation is different around the earliest Jewish moshavot 
on the growing coastal plain. Much land in the South 
Eastern area of West Bank is still in private ownership and 
because of the way it is acquired and divided, it is not as 
regularly arranged as around the other types of Jewish 
settlement. The situation is more akin to that found in 
neighbouring other Muslim Arab Countries . 
It has now shown that agricultural economy and the 
over all cropping pattern has appreciably changed since the 
introduction of the above mentioned Kibbutzim and Moshavim 
agrarian systems in West Bank. It has been pointed out 
already that agriculture was something of a religious to 
those early zionist settlers who made all their way fro 
Europe to Palestine as an act of faith rather than as me 
and women escaping with harsh discrimination to which 
people of certain countries always had been subjected 
Land settlement represented to those pioneer a return to 
way of life common to the early settlers in ancie 
Palestine, and emphasised in the poetry, parables, rites 
and other national habits recorded in the Bible} The 
collective system of farming developed partly because the 
m 
men 
a 
ent 
Source: Old Testament 
38 
ISRAELI SETTLEMENTS 
ESTABLISHED IN THE TERRITORIES 
OCCUPIED SINCE JUNE 1967 
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early settlers, many of them youthful, were in any event 
organized in groups whose itiembers were closely attached to 
one another partly because of a certain Marxist background 
to their thinking and partly out of economic necessity. 
Once the State of Palestine was destabilised and 
practically abolished the mass immigration had begun in 
West Bank areas and rapid agricultural expansion started 
because of the priorities of the government of the occupied 
area in view of Jewish institution which had come into 
being during the period of national home and even before. 
The food stuff seems to be shortened and die reased 
greatly due to unhealthy relation with Muslim Arabs and 
with neighbouring Arab nations. Some local Muslim Arab 
producers in the West Bank of Palestine are somehow 
fulfilling the needs of the Arab Palestinians but the 
Jewish population has been facing a great shortage of food 
stuff as the whole region is constantly at war since 
1948 and specially after 1967 war. The Jewish 
population is also increasing with alarming rate. 
Therefore, in the early phases of its history of compulsory 
rationing was imposed to normalise the food and 
agricultural position. 
The Palestine Jewish colonization Association 
alongwith zionist institution established a number of 
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conventional farming village in the early days in which 
these associations and institutions settled families 
brought by their efforts mainly from Eastern Europe and 
provided them all sorts of machinery, seeds and live-
stock, modest houses in the new agricultural reform 
policies but the labour force almost wholly drawn from 
the settlement itself specially those of the collective 
groups which in principles were opposed to the hiring of 
labour. 
The Palestinian agricultural land reform 
settlement can be divided into two categories. 
(1) Kibbutizim 
(2) Moshavim 
Kibbutizim, a unique development in palestine 
agriculture as a cooperative village settlement. These 
envolved as a result of the special needs and challenges 
encountered by communities of immigrants who were now to 
their surroundings and practicing as a profession. The 
two basic types of cooperative settlements are already 
mentioned above. 
The first Kibbutzim land reform agriculture 
settlement appeared on the scene in early 1900. In 1909 a 
group of young halutizim the pioneer zionist comprised 
six men and a woman setup the first collective a farm 
settlement on the lake kinneret. It was called Diganiah 
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and is now considered the mother of all West Bank Kibbutizim 
brought to Palestine by Russian and polish Jewish with 
strong socialist backing and sympethesis. A Kibbtz is a 
collective economy in the complete sense of the word. Its 
members have no personal property. All their material and 
socio-cultural needs are attended well by the farm Kibbutz. 
Each one receives food, shelter, clothing and medicines. A 
member does not have to be concerned about the education of 
his children and other needs. From the cradles to the 
grave the needs of the Kibbutzinks are defenitely looked 
out for the better life and understanding on the 
agriculture farm settlement. 
In such an ideal socialistic setup no cash 
was needed and except for a small amount of pocket money. 
Moreover, when many of them received rather substantial 
sums from the German governments as repetriation for 
material losses or suffering inflected upon them in Nazi 
camps. All these sums also handed over by them to the 
treasury of their Kibbutizim and some of them were allowed 
to retain a portion of the money from German and in any 
case that amount did not exceed 25 per cent of the total 
sums. If a profit remains after the expenses of a 
Kibbutizim were such, all of that went to enlarge and 
improve the enterprise of agriculture system. 
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In such an agriculture society all members got 
equal rights and privileges. The old and aged members 
work for four hours or a little more according to the meeds 
of that period after 1948 where as the younger and 
energetic members were always at work for atleast eight 
hours to establish a farm in a healthy way to produce more 
and more for themselves and for the whole area. It is now 
said that West Bank - the whome of Palestinians will ever 
exist because the immigrants, jews and Arabs are not only 
settled there but they put down deep roots in this region 
due to religious and homeless atmosphere for the 
palestinains on the one hand and jews have socio-cultural 
and economic base with political backing by the super 
powers. They voluntarily gave their services for the 
greater interest of the region which is not based on 
compulsion. 
Emergence of Hlstadruf : 
To safeguard the rights and privileges of 
agricultural labour an organization emerged among the 
agricultural labours. It does not mean that such rural 
society like Kibbutizim which is exclusively involved in 
agriculture never commits mistakes. Conflicts do arise, 
quarrels do break out all thrashed out before a court of 
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commrades? or in the weekly general meeting of the 
Kibbutzimk. In rare cases of conflicts has gone too far, 
it may be necessary to expell a Kibbutzimk. There are 
factors contributing the crisis in the collective farm 
settlement. Members of long standing are growing middle 
aged and some of them now that the purely pioneering 
character of the work by them has given a special status 
and the region has grown up around them. The problems 
which were quite common among the agricultural society of 
the Kibbutlzlm during the early phases was badly needed. 
An organization named Histadaruf came into 
being to solve all such problems encountered in the 
agricultural economy of the West Bank in paticular and 
the Palestine in general. This organization represents the 
employer and Kibbutizimks on the working force is 
paradoxically obliged to use all its power to keep all 
conflicts arising due to wages or other labour problems in 
or off the field. From the point of view of the west 
Bank's Palestine economy this plays a very prominant role 
to encourage this land reform policies. Therefore, the 
Histadruf on the west Bank conf ideration of labour is 
playing a very key role and determining part in the 
development of such agricultural settlement or Kibbutizim. 
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In such land reforms such an organization protects the 
rights of the workers of the Kibbutizim. Not only in 
agricultural sector Histadruf owns plants, factories and 
commercial enterprises, copper mines and considerable share 
of chemical industry of the area in addition to farming. At 
the beginning it was confined to farm and agricultural 
land and their activities. 
Before 1970 this land reform policy boosted the 
agriculture in palestine. In so many hot and dry places the 
Kibbutizinks cultivate bananas and double crop of grapes, 
olive although the water was short and sometime the soil 
is unfavourable but they changed them according to the 
needs. Due to drastic steps taken under the land reform 
the number of farm settlement multiplied but the trend 
abruptly changed since then. By 1966 there were 230 
Kibbutizims with a population of 30,000. Some Kibbutizim 
had one thousand members. Some of them are smaller with 
perhaps fifty to seventy five members. The atmosphere at 
Kibbutizim village is well cordial and good understanding. 
The younger always pay proper respect to veterans. The 
best house traditionally as well as in view of reform 
policy is always given to vatekin (veterans), the oldest 
member of the community. The new arrivals are given to 
less comfortable but still fully livable houses. The 
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spirit behind all such farms settlement either in the field 
or off the field is predominantly 'Religion'. 
To run the farm settlement very smoothly they 
always got election for different office bearers. On every 
three years the Kibbutizims elect its officer, one to 
assign work, one to keep inventary, run the dinning and 
act as secretary etc. These officers do not receive any 
special compensation and they do not in any way become an 
"authority". Today's topman in the palestine occupied area 
may be running a tractor or washing dishes in the kitchen 
tomorrow in his Kibbutiz. Yet, here again there is 
no reason to think that west Bank is some kind of Arcardy 
and that every Kibbutizink is delighted to get the 
assignment to work in the kitchen an clean out the cow 
begers. 
Kibbutizim And Education : 
The agricultural land reform also paid a great 
attention towards the education of all the Kibbutiz 
settlers in the length and breadth of palestine. 
Education is a major problem in Kibbutiz on practical 
grounds, specially where the supply of teachers and 
appropriate accommodation is concerned. It is a major 
problem, too, on sociological grounds because of the 
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divergent national and cultural backgrounds of the majority 
of the children. The parents of these children got very 
good higher education which they received in the European 
countries before the migration to palestine on the one 
hand and the nominal and no education at all to the 
indigenous inhabitants of the west Bank area on the other. 
These veterans alongwith younger people started several 
very good primary and secondary school on this west Bank 
region and tried to provide recent modern education. All 
those jews who have been living since 1948 in this area as 
migrated inhabitants are being helped by the American 
Jewish community to establish them these modern schools. 
The high school of Mishnar,a Kibbutiz form is looked 
upon the whole palestine. 
There are various kinds of school offering training 
in agriculture varying from the faculty of agriculture of 
Hebrew University and the Rupire Institute courses for the 
adults to the agricultural secondary schools and other 
training centres for youth. In 1963 there were 46 
agricultural schools, including a fishing school, a school 
for horticulture and agriculture technical institute 
providing a diploma course. Five such schools are 
government schools, the other financed by various 
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organization. Most of the school have well developed 
agricultui-e farms in which the pupil work out for 3 to 4 
hours a day. 
Howe^ ver,this land reform which is widely known as Kibbutizm 
is the backbone of palestine socio-economic development in 
early 60's, paid special attention to the education of 
Kibbutezimks children as they were of the opinion that 
land's future depends upon the upbringing of the children. 
The Jewish government and Palestinian liberation groups 
started free and compulsory education in the elementary 
schools which carry the children upto the age of fourteen. 
They pay fee for high school and higher education and that 
is for from available to every child. In this reform the 
Kibbutizm insist on all their children to go through the 
four years high school course as well. The most talented 
are selected and Kibbutiz pay their way for the 
University training. Thus as a rule, the Kibbutizink 
children are getting better education than many of their 
contemporaries who are living in towns and cities and 
cannot afford high tuition. It was palestine, this land 
agriculture reform system which enabled these farm 
settlers to utilize maximum benefits. In land farm 
settlement the pupil after their schooling they normally go 
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and join Palestinian guirrilla war groups on Jewish army 
which consider them the best scholars. They are well 
cultivated, disciplined, self-reliant farmers and they do 
not have any sort of fear of work or searching for a job. 
In Kubbitizim the children are trained apart from 
their parents right from the moment they a m born. There 
are creches for the tiny babies. They got different age 
group children houses where they are kept and supervised. 
In one house they keep the children who are 2 to 6 years 
of age, in another house 6 to 10 years of age the rest are 
kept in the third house whose ages are above the ten 
years. These children of the village settlers in the 
occupied and unoccupied areas live in the dormitaries with 
the schools. 
Kibbutizim and Family Kinship Relation : 
There is a strong family feeling in the Kibbutzim. 
The parents are most of the time at work and they cannot 
devote their attention to the children during the day time. 
A child would only interfere with its mother, on the other 
hand the two or three houses they do spend together at 
home in a holiday and these house entirely given to 
children to receive love and affection from their parents. 
In such houses no one will disturb the Kibbutizinks 
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parents. The living and staying condition of the children 
are always excellent despite of the fact that some of such 
schools are running in tents in the remote areas. These 
children get different toys to play. The adult men of one 
Kibbutiz never marry in the same Kibbutiz. They are 
brought up as brothers and sisters and such a marriage to 
them seems some thing like incest. A young man gets his 
wife from a neighbouring Kibbutiz. When a girl marries 
she goes to another Kibbutiz. 
This agriculture land reform for the rapid 
development of the region irrespective of religious 
thinking also established hundreds of primary and junior 
secondary and vocational schools where the small children 
of this mass agricultural economy class may get education. 
On all holidays , the parents usually visit the village 
school hostels where their children and a ward are persuing 
education. They bring with them sweets and so many items 
like that in which a child may be interested. Sometime 
these children are allowed to go out with their parents 
and guardians. The collective farmers usually bear the 
expenses of these school and its pupils. Occasionally 
the junior secondary schools may g'^t some financial aid by 
the government. These Kibbutizinm are settled in a very 
remote and inaccessible west Bank desert area and their 
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agricultural income is not so much that they may bear the 
expenses to run these schools. In such schools there is an 
environment for healthy growth of the pupils in and off 
the schools which may be beneficial for the west Bank 
development In particular and palestine in general. 
There is a great sense of trust and faith among the 
immigrants families in all Kibbutiz. All children of a 
family irrespective to their age and sex always obey 
their parents or grand parents. They never refuse any work 
undone given by their parents and family members. They 
always respect elders. Brothers and sisters have great 
affection to each other. 
Socio-Cultural and Political Environment : 
Now the houses in Kibbutizim have got air-
conditioning plants for which they waited for 30 years. 
All working people irrespective to sex usually go for 
discussion after working hours in all most all Kibbutiz land. 
The farmers after the night supper assemble in a community 
hall or any fixed place and always have a long discussion 
on different disciplines like politics, literature and 
music. Sometime these free discussion continues till 
mid-night. Such free long discussion provide them a good 
academic insight. 
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It is said that the system of collective farming is 
possible only under the Soviet system of collectivization. 
The Palestinian experiment went to show that the system of 
collective farming is not only possible but also that it 
may be even be successful when it is voluntary choice and 
the principle of freedom. The Kibbutiz is much more than 
a farm. It a great ideological experiment at the base 
lies a double ideal of socialism and zionism. 
The Kibbutizim are now passing through an internal 
crisis. The Moshavim-another agricultural land and 
agricultural system is developing much more at this time. 
There are individual enterprises connected with each other 
on a cooperative basis. They operate on the principle of 
private ownership and personal profit yet 10,000 of 
Palestinian still live in Kibbutizim and appear to be well 
satisfied with their form of life. 
Moshavim : 
In recent years the palestine occupied areas saw 
another agricultural system which is based on cooperation. 
The Moshavis a cooperative small holders village. a 
moshavis a village containing upto 150 farm family units 
and supported by a strong 'multipurpose' cooperative 
organization. Each family is an economic and social units, 
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living in its own house. Individual farms in any one 
village are of equal size and every farmer works in his 
own land to the best of his ability. He is responsible 
for his own farm but his economic and social security 
ensured by the cooperative structure of the village 
which handles the marketing of his produce, purchases his 
farm and house hold equipment and provide him with credit 
and many other services. 
Historical Development of Moshavim : 
In recent times the growth and development of 
Kibbutizim has slowed down. Preference is being given to 
the Moshavime of which in 1966 there were 346 village with 
a total of 122,000 of people. One of the reasons for the 
success of Mashavim lies in the flood of new oriental 
immigrants who were strangers to the concept of socialism 
and were accustomed to petriachal form of life and 
individual management headed by the head of family. These 
immigrants came in from African and Asian Countries and 
they brought with them a new concept of life and socio-
economic structure which had no relation to the western 
ideologies and socialistic concept. They felt that they 
could not survive in the political environment where 
farming was on collective base. Therefore the early 
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government of palestine occupied areas seriously thought 
about this serious problem. The people who are active in 
bringing new policy for cooperative farming are not other 
than native palestine irrespective to their religious 
faith. These people of palestine watned to develop their 
own agricultural potentials. 
The first agricultural enterprise in the palestine 
were founded by the halutizim, the pioneer Zionists of 
hundred years age. Petoch Tikroh abd Roshan-be-zlon were 
founded on the pattern of European villages. Bron 
Rothschild spent millions for the support of these rather 
inexperienced and helpless farmers. Yet the form of 
individual agricultural economies eventually become 
widespread in palestine. At present as I have already 
mentioned there are 346 moshavim in palestine. However, 
the agricultural products of the moshav is marketed 
collectively and whatever is needed for the moshav is 
also brought collectively. There is a certain amount of 
reciprocal aid. 
The present migrated people are not so much 
inclined in the agricultural farm settlement. They wanted 
to live in their own private farm houses and to receive a 
monetary reward for their labour which they could use as 
they pleased. The cooperative small holders or moshavim 
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settlement is therefore decided the fate upon the 
immigrants of Europe who wanted to have their own land to 
till and produce for not only themselves but for the 
whole moshav. 
The moshav or the cooperative small holders 
settlement has over taken the Kibbutiz as every individual 
person as a matter of fact require his own house, kitchen, 
farm field and above all his own children which they 
usually get in moshav form of agriculture settlement. The 
Kibbutiz system in early phase got a little popularity but 
as the moshavim was introduced the new immigrants have 
been interested in this collective and cooperative 
agricultural system. The Kibbutiz system was not so 
popular among these new immigrants from Afro-Asian 
Countries where the family relation was very close, 
compact unit. These new arrivals in palestine insist on 
earning the money and save what he can of it against 
the opportunities in that environment to buy what he 
fancies, instead of having to be contented with some 
Kibbutiz committee he may have. Thus the moshav provides 
the settlers with his own little house and makes no claim 
upon the settler's children. It also provides him on long 
base with the cultivable land that he is able to regard as 
his own. But the new immigrant obviously is unable, but out 
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of his own pocket to set up irrigation equipment to obtain 
the modern machinery of intensive agriculture nor could be 
possible for marketing his product successfully by his own 
efforts. Machinery and such other equipment as may be 
necessary to each settler in the moshav is therefore 
provided by the cooperative organization and remain the 
property of that organization. Marketing likewise is a 
cooperative venture. 
Moshavltn on Knesset Floor : 
The above cooperative societies law was submitted 
to the 20th June by 1986 by labour minister of Israel 
Mr, Yigal allon on the west Bank and Gaza strip. The law 
had a great controversy with cooperative services, 
marketing of produce and purchase of equipments and 
supplies. The number of Moshavim even in 1968 was 346 as 
they were in 1966 with a total population above the 
122,000 people, organized politically with different 
political parties and movements. The largest movement 
among them is still nothing than Moshavim itself 
affiliated to the labour party. 
The drafting of the chapter on the agricultural 
system based on Moshave settlement had been preceded by 
prolonged discussion within the moshavim and the labour 
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party. The chapter on the moshav, provided for complete 
identity between the moshav as a cooperative society and a 
geographical unit. No member could own or lease land in 
the village without the consent of its governing bodies. 
A member can be expelled if he owns any land. 
During the debate on the moshav agricultural law in 
the secretariate of the labour party. Yigot Allow said. 
"No law discussed in the Knesset 
has ever been preceeded by such 
detailed consideration, with a 
hearing of all opinions and 
objections" 
On 8th July 1968 the Knesset debated the law and seven 
parties boycotted the debate although speakers condemned 
this boycott. However, the controversy continued and no 
further parliamentary slips were to put the law on the 
statute book so far as ligal agricultural system. 
The occupied palestine rural population consisting 
of residents of large and small village - the Kibbutizim 
and Moshavim and other rural settlements and member of 
Bedoins tribes, comprised 18 per cent of the total 
population in 1967. About 88.3 per cent population was 
Jewish and the rest were Arabs. Out of 88.3 Jewish 
population there is 43 per cent of the Jewish Sabras. 
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Agricultural System In Other West Asian Countries : 
An attempt is made in this chapter to show the 
mark differences between the West Bank of Palestine 
agriculture and its policies with other adjacent 
countries to this area. 
In West Asian Countries the difficulties 
engendered by farm fragmentation, the evils of share 
cropping, uneven distribution of land and socio-economic 
and political dominance of a comparatively small group of 
large estate owners they all produced pressure for reform 
system since 1950, most of the countries had already made 
sporadic allocations of state land to farmers, though 
not always to the benefit of the small holders, one of 
the increasing number of landless people, for example 
the distribution of some state land by the Republic of 
Turkey in 1920s and 1930 mainly benefitted refugees from 
Europe, In the Kingdom of Iraq the chief beneficiaries 
of a similar process in the 1930s were tribal Sheikhs 
and established large propriters consfication of 
foreign property in the region provided a small 
additional source of land for distribution while 
attention of wakf allowed the allocation of more land. 
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The first land reform was introduced in Egypt after 
1952 revolution by Jamal Abdul Nasir. When such a drastic 
agrarian system was introduced its main objective was that 
the productivity and all means of agricultural production 
must be given cheir maximum to the country. The aim of such 
reform was to remove the largest estates and allocate 
their component land to share and landless labourers. In 
Egypt, the maximum size of an individual's holding has 
been progressively reduced from 84 hectares in 1952 to 21 
hectares in 1969. In Egypt the subsistance farm of 
farming is quite common and much land is devoted to cash 
crops, principally cotton. Much of the cash obtained 
thereby is ear-marked to pay the high rent change to 
tenant farmers. There are over 2\ million land owners in 
Egypt and great variations in the size of individual 
holding. Some 600,000 owners have from one to five acres 
and 143,000 have from, five to fifty acres. There are 
11,000 estates of more than fifty acres each. Some of the 
large holdings are run as private estates attaining a very 
high standard of management and production but much of the 
land is held as an investment and let at very 
high rent to peasants with insufficient land of their own. 
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Jordan : 
The agriculture in Jordan has been a great 
importance. The traditional form of farming by Bedoins 
of Jordan desert was very common. According to govern-
ments report, 82,000 agricultural holding of 4 acres 
exists in the Jordan, of these nearly half between four 
and twenty and forty acres. There were only 22 holding 
of 2,000 acres or more. Therefore, it is seen that the 
size of the average holding is exceedingly small. 
A sharp distinction must be drawn between 
agricultural condition on the East and West Bank of the 
Jordan river. On the West, the land is poor but well 
farmed and largely because of the training of the 
farmers received in the time of British mendate. Every 
efforts are made by tenancing and similar devices to 
prevent erosion or to diminish its effects. Most of the 
cultivable land is cultivated and about one third of the 
area is sown to fruits and vegetables. 
In the West Bank, method of farming is still 
premetive and much of the land has suffered severely by 
erosion. Stock raising by the Bedouins is the principal 
occupation and overwhelming majority of settled farmers 
follow the hard life of subsistence agriculture.The mechanised farming 
Source: Statistical Year Book, 1966. 1352 Amanan. 
Middle East - A Politica] and Economic Survey 
R.I.I.A., London, p. 69, 1972. 
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barely exist. The principal cereal crop is wheat and than 
comes barley. The same source is providing this 
information that the maize production in 1966 was 3,500 
tons. 
Iraq : 
Iraq has a total area of 444,442 sq. kilometres out 
of which 235,733 sq. kms. is agricultural land. At 
present about 22.7 million dunems of this total land is 
utilised for agricultural purposes. 
The land law of 1932 clarifying the Iraqi land under 
the following categories for the land tenure system. 
(i) Private owned by traditional or feudal title. 
(ii) Public Land, mainly desert. 
(iii) Waqfs or religious endowment. 
(v) Miri (government) land 
The general system of cultivation is fallow farming 
and crop rotation are rare. The most common type of farm 
operation is by share tenancy, the farmer surrounding to 
the land owner for a share of his crop usually 50% in 
reliern for pump for irrigation, water and other 
facilities. Other farms of operation of a rented farm 
employee , paid labour and individual peasant 
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proprietorships, when the farmer owns or rents his land 
and works himself with his family. 
The farm worker is concerned primarily with 
siibsistance and grow crops and keep animals to provide 
for himself and his family. Cash crops are grown by 
plantation for farmers and peasant proprietors. The 
largest and most commonly grown crops is barley followed 
by wheat. The government of Iraq recently passed a 
number of land agricultural laws which are in 
implementation process after Iraq and Iran eight years 
war. The Iraqi government is advancing loan to the 
cultivators to promote better agricultural production. 
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WATER RESOURCES IN WEST BANK (PALESTINE) 
Availability of water for irrigation is a 
decisive factor in governing the agricultural activity of 
a country. Water constitutes a prime factor in 
agricultural growth and the sufficient use of it is 
necessary for the optimal use of other factors of 
production especially fertilizers. 
Water always constitute the critical factor of 
Palestine economy. It is, since 1948 and prior, decisive 
for the country's agricultural potential as one ha of 
irrigated land has a crop value of 3 ha and more of non-
irrigated soil. Moreover, wide areas of relatively 
fertile soil such as those in Northern Negev are 
cultivable only when irrigation is possible, since the 
annual rainfall in these region is sufficient for the 
success of any crop. Water is needed in ever larger 
quantities for industry and for the domestic use in 
Palestine in fast decreasing population. 
Ha It is 1.6 km land or 1 mile under Kibbutzim. 
63 
Measured against these requirements, Palestine 
fresh water sources are extremely limited even when 
fully exploited by Arabs since long, irrigation water 
can be brought, at most, to only 0.14 million ha 
(345,000 acres) of a maximum of 0.55 million ha 
(1,360,000 acres) of irrigated land. Palestine has a 
good percentage of exploitation of available water 
sources, even before the Jordan Valley Project came into 
force in full use. 
Water Sources : 
An estimated average annua] total of 6,000 
million m of rainwater falls on the area of former 
Palestine, with the addition of water drainage towards 
Palestine area from outside the borders of Syria, 
Lebanon, Jordan and Israel. The annual amount comes to 
about 10,000 million m . of this 60-70 per cent 
evaporate immediately or shortly after falling, or is 
lost through evapo-transpiralion by desert vegetational 
plants. Another 5 per cent a more becomes surface 
runnoff to the Mediterranean Sea, the Dead Sea and Red 
Sea. Even the remaining quarter which percolates into 
the subsoil, much is lost through underground drainage 
into the sea. 
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These figures are liable to vacillate strongly 
from one year to the next, since the usable portion on 
the total amount of rainfall and on other climatic 
circumstances. Higher temperature cause evaporation of 
more rainwater. The drizzle will have a higher 
percentage of evaporation than a heavy shower; violent 
downpour which occur occasionally, on the other hand 
increase surface runoff. In most cases the ground 
absorbs water and allows its percolation towards the end 
of the rainy season better than at its beginning. 
The geological structure of the Palestinian land 
can be regarded as generally favourable to water 
absorption into ground water horizons. The cenomanian 
and Turonian limestones and dolomites on the surface of 
the rainier portion of the hills are rendered highly 
permeable by Karst processes while the thinner inter-
calation, of impervious marl prevent the from 
percolating too deeply. Small quantities of this water 
appear on the natural steps of the hills slopes as small 
springs, which usually flow only ephemerally. Larger 
springs are fed by the ground water flow which divides 
along the main subterranean watershed in the hills (not 
identical with the surface watershed) and then runs West 
65 
and East. They are situated on the outcroppings of the 
permeable rock strata. On the border of the coastal 
plain and the interior valley, as well as on fault lines. 
In addition to spring in such contact zones (e.g., the 
Kabri, Nasman and Rosh Ha-Ayin spring in the West. 
Enot Enam, Er. Harod, the Bet She'an valley spring or 
Rn Godi in the interior), water is also derived from 
many wells derilled there. The considerable ground water 
quantities stored deeply beneath the coastal plain are 
equally supplied by subterranean flow from the hills. 
Most of the surface runoff in this land is 
ephemeral. In the Negev and the South, wadis fill for no 
more than a few hours after each rain; one water course 
may carry a flash flood while its neighbour remain dry. 
In the southern sections of the coastal plain and in the 
Judean hills, the flow of streams sometimes lasts for 
several days and in the northern parts of the country, 
the flow of some is sustained for a few weels or months. 
A few streams are perennial (e.g. Yarqon, Nehal Hadera, 
Keziv, Gaaton etc.), although in summer their flow is 
usually reduced to a trickle. The Jordan with some of 
its tributaries, has the only more or less constant 
flow, and it can be described as a small river. 
Estimates of the total fresh-water quantity 
annually available in Palestine are between 1,640 and 
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3 
1.940 million m , although the optimistic figure of 
3 
3,000 million m has also been mentioned; if the higher 
3 
of the two figures (1,940 million m ) is used as a 
basis, minus those quantities of Jordan river water 
exceeding the modest quota allocated to former Palestine 
within the Johnstone Plan, the annual total approaches 
3 
1,800 million m of this, over 1,000 million cubic meter 
can be supplied by smaller springs and by wells from the 
ground water horizons 215 million from the Yarqon and its 
springs, 320 million from the Jordan river, and 180 
million by interception and storage of seasonal surface 
flow and flash floods and by reclamation of waste waters. 
The uneven distribution of water sources and of 
arable land is to be taken into consideration; while the 
regions north of the yarqon comprise slightly less than 
50 per cent of Palestine cultivable soil, they contain 
over 85 per cent of available water resources. 
Water Use : In the early history of the region efforts 
were directed mainly towards assuring drinking water for 
towns and villages by building stone cisterns for 
rainwater storage, capturing spring water etc. 
outstanding in this respect were the ingenious methods 
employed by the Nabateans in the Negev and the water 
installations of ancient Jerusalem. Irrigation 
techniques, developed in this holyland were later almost 
Johnstore Plan: For Water Development. Financed by U.S.A. 
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entirely forgotten. Hi] 1 s , vil 1 age-s conCinued to use 
cisterns for storage of drinking water. In the 18th 
century the governors of Aera built a spectacular 
aqueduct to the city from the Kabri spring. In the 19th 
century shallow wells, which began to be dug in the 
coastal plain, touched the 'nazaz' water horizon. 
Lighter soils which require large amounts of irrigation 
water were still impracticable for farming at that time. 
A basic change began in the early 20th century, 
when deeper wells began to be sunk and water was pumped 
from greater depths and conducted through pipes over 
larger distances as well as result of the introduction of 
mechanical equipment. In 1920s and 1930s geological 
surveying began to probe subsoil conditions for drilling 
in many parts of the West Bank. In 1936, the national 
Mekorath Water Company was set-up, its first job was 
the drilling of wells in Haifa Bay and in the Jezreel 
Valley and the distribution of the water found to Haifa 
and the agricultural settlement in these regions. 
Mandate administration laid the pipelines between Rosh 
Ha-Ayin and Jerusalem and provided it with several 
boosters. Water was pumped from the sea of Galilee and 
diverted from the Jordan and yarmuk river courses to the 
fields of the Jordan-yarmuk plain. In 1940s water was 
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TABLE - 3.1 
YARMUK RIVER WATER RESOURCES: 
PLANNED ALLOCATION, 1953 AND ESTIMATES OF THE 
ALLOCATION IN 1990 IN MILLIONS OF CUBIC METRES 
1953 Yarmuk River 
Israel 
Jordan 
Syrian Arab 
Republic 
Allocation 
25 
275 
90 
390 
Estimates of 
water received 
in 1990 
100 
120 
L 
170 
390 
Source: Gulf Centre for Strategic Studies, Staff 
Report, Vol. 17, January 1991. 
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derived in increasing quantities from the main aquifers 
of the coastal plain (Sagiye formation and the deeper 
cenomanian - Turonian starta and regional distribution 
of spring and well water undertaken in the Harod and Bet 
She'an Valleys. In 1947 a few weeks before the outbreak 
of the war between Palestinian and Jewish, the two small 
pipelines from the Gevaran and Nir An wells in the 
southern coastal plain reached the outpost settlement in 
the northern Negev, with an annual transport capacity of 
1 million cubic meter. This can be also evident with 
the Yarmuk river planned allocation and estimates of the 
allocation of water in three bordering countries of West 
Bank, 
Jordan Valley Authority : 
The valley of the Jordan river offers a 
combination of natural features and a concentration of 
resources which set the stage for one of the greatest 
and most far reaching reclamation projects on earth, 
comparable to our Bhakra Nargal Rhime or American 
T.V.A. in scope and importance. In 1939, while making 
an aeroplane survey of Palestine. It was observed the 
deep rift of the Jordan Valley which drops to 1300 feet 
below see level and lies only a short distance from the 
Mediterranean Sea, and it is realised that this extra-
ordinary difference in attitudes offers a splended 
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opportunity for a great power project. The Jordan Valley 
authority utilized fu]]y the reclamation and power well 
in time provide farms, industry and security for 
atleast four million refugees in addition to 1,800,000 
Arabs and Jews already in Palestine and Trans-Jordan. 
The J.V.A. has a great contribution to make to the 
solution of both communities refugees problem and can at 
the same time serve as an example for all the other lands 
of the near East. 
The Aims of the J.V.A. : 
Palestine has two primary needs; water and 
power. Water is available in the flow of the Jordan 
river and its potential power is locked the swift and 
turbulent descent of the river to the depth of the Dead 
Sea. The main aim of J.V.A. are thus the diversion of 
the sweet waters of the Jordan and its tributaries for 
the purpose of irrigation and the utilization of the deep 
incline of the Jordan river channel for purposes of power 
development. 
The irrigation programme of the J.V.A. envisages 
the diversion of the sweet waters of the upper Jordan 
and of the Yarmuk and Zarqa rivers into open canals or 
closed conduits running around the slopes of the Jordan 
Valley. This would provide water for the irrigation of 
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the slopes and floor of the Jordan Valley. Alkaline 
soils would be leached out by these fresh waters and made 
suitable for farm forage crops. On the basis of 3 acre-
feet of water required for year long irrigation in the 
Jordan valley, the total area that can be irrigated by 
the fresh waters of the Jordan drainage amounts to 
300,000 acres of land. As this may exceed the area of 
irrigated land in the Jordan Valley, which is about 
155,000 acres, there will be a surplus of water 
available. This surplus will have to be taken out above 
the Huleh at about 600 feet above sea level and will 
flow by gravity to provide for irrigation in the plain of 
Esdrealon, Beisan and possibly some small valleys of 
Galilee en route. 
The supply of water and water power could be 
further increased by the utilization of water resources 
which lie in areas adjacent to Palestine and which are 
now not being utilized. There is no doubt that a 
regional approach to the problem of water resources based 
on agreement of all potential interests involved would be 
greatly enhanced the economic significance of the 
project and redound to the benefit of all concerned. 
The general objectives of J.V.A. is the devel-
opment of land, water resources of the Jordan drainage in 
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Palestine. The chief aim is to impound water and to sink 
surface flow into underground drainage, as well as to 
divert water for spreading on pasture and farmcrop lands. 
The important but long neglected problem of 
scientific range management and grazing would also fall 
within the jurisdiction of the J.V.A., for a long part of 
the total water-shed area is best suited for grazing. 
Attention would be given to the sustained maximum 
carrying capacity of the range and to the improvement of 
livestock. Direct return in greater yields, as result 
revealed, from the grazing lands had been achieved. 
Under J.V.A. direction measures had been taken to make 
the economies of grazing and farming supplement to each 
other. 
The afforestation of land unsuited for farming and 
grazing is also undertaken by the J.V.A. Afforestation 
provide much needed fuel and timber and restore a more 
regular regimen of storm run-off water. The million of 
trees had been planted by both communities and former 
Palestine government and present refugees from all over 
the world. The beneficial effects of a afforestation 
has already been taken by the inhabitants of Palestine in 
general and the new settlers of West Bank in particular. 
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The full-scale drainage of Huleh which is already 
discussed earlier, is now being coordinated with the 
activities of J.V.A. for rendering its services for the 
reclamation of the fertile, alluvial lands covering 
about 25,000 acres in West Bank and in the vicinity of 
the Huleh. 
But despite of all these beneficial points in 
favour of J.V.A., there are number of problems also 
cropped up. The increased Jewish immigration has been 
enlarged the market for their produce and provide them 
with new opportunities for investment and labour. 
Western world has been propagating that "Palestinian 
Arabs dislike living in industrial land. The fact is 
that these Palestinian wanted to live in industrial, well 
agricultural land to live but in their own land and 
culture which has been forcibly left their homeland and 
settled in the great plains of Tigris and Euphrates 
(Iraq, Syria, Lebanon) Valleys. 
The essential features of the Jordan Valley 
project have not been included within this thesis. But 
they have been worked out and submitted to a number of 
the foremost consulting expertise hands who had 
pronounced the project as feasible and workable and 
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TABLE -3.2 
PROPOSED WATER DEVELOPMENT PLANS, 1939-1964 
Water Development Plan Year Proposed 
lonides Survey 1939 
Lowdermilk Proposal 1944 
Hays Plan 1948 
MacDonald Report 1951 
All Israel Plan 1951 
Bunger Plan 1952 
Israeli Seven-Year Plan 1953 
Johnston/Main Plan-- 1953 
Cotton Plan- 1954 
Arab Plan (revised)- 1954 
Baker-Harza Plan 1955 
Unified Plan" 1955 
Israeli Ten Year Plan 1956 
National Water PIan-^ 1956 
East Ghor Canal Project-' 1958 
Arab Headwater Diversion 1964 
'' Regional development plans. 
a^/ The plan became operational in 1964 and was to 
be completed by 1969 
b/ The project became operational in 1961. 
Source : Security Council Commission Report 
(S/14268) of 25 November 1980. 
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beneficial at no greater cost than our Indian counter 
part irrigation schemes. 
Water Administration : 
At the time of Palestine government in 1947-48 
the 'TAHAL' water planning was chacked out for the whole 
Palestine and West Bank but in the first year of 
statehood a new body was formed and its job was to set up 
to direct all planning and research in line with a 
national water scheme encompassing all parts of Palestine 
and all forms of water supply and distribution 
Administrative control of water matters is held by water 
commissioner whose staff includes Hydrologist, Engineers 
and Conservationist. The Jewish state with the help of 
Americans proposed many water development plans since 
1939 for its industrial and agricultural development. 
General Water Use and Regional Projects : 
Since beginning, more ground water has been 
brought into the national economy cycle. New areas 
where numerous wells have been drilled include the 
carmel coast, the eastern reaches of the sharon, the 
southern coastal plain, the judean foothills and the 
vicinity of Beersheba. 
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Great progress has been made in regional water 
schemes. In early 1950 new pipelines with a yearly 
capacity of 15 million cubic meter replaced the two 
primitive pipelines from Nir Am to the northern Negev. 
In 1955 more water reached the south and Negev with the 
completion of the first stage of the Yarqon-Negev 
project. The Rosh ha Ayin springs supply about 100 
million cubic meter through 107 km of prestressed 
concrete pipeline of 165 cms in diameter. This line 
made the new settlement more feasible to the agriculture 
in Lakhish Region. A second line, 180 cms in diameter 
was laid in the early 1960s from Rish Ha-Ayin to the 
south. It parallels the former in the west and supplies 
45 million cubic meter water per year to the far off pla-
ces. Instead of being supplied by water pumped from 
Rosh-Ha-Ayin, Jerusalem receives water from two parallel 
lines which led water first from the surroundings of 
Rehovot and later from Kefar Uriya in the Judean 
foothil1s. 
An undertaking comparable in size in the Yarqon 
Negav system in the western Gal 1ile-Qishon project began 
in 1950s with the installation of an artificial storage 
1 ake near Kefar Barukh in the Centre of the Je^reel 
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vallev. At first the lake serveCT^ ==^ :^==±ffrercept the 
winter flow of Nahal Qishon and other local streams; 
later, a pipeline of 76-122 cms diameter was laid from 
the abundant springs and wells of western upper Galilee 
and of the Aere and Zebulon valleys into the Jezreel 
Valley, The somewhat saline water of the Naaman spring 
is thereby diluted by the fresh water coming from 
Galilee. The Kefar Berukh lake, enlarged to hold a 
volume of 7 million cubic meter permits an annual 
increase in capacity of the project from the initial 60 
million cubic meter to 180 million cubic meter. 
Another regional project of special interest is 
that of the Jordan-Yarmuk plain and the Bet She'an 
valley. Since many of the strong springs emerging at the 
foot of MaunL Gil boa and in the Bet She'an Valley which are 
too saline for irrigation, installation were prepared to 
render as much as possible usable for farming 
branches; the flow from the springs is concentrated and 
led through three parallel open concerete canals with 
high, intermediate and low salinity respectively; the 
first is diverted and used for fishponds, while the water 
of the second and third is diluted by mixing and thus 
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becomes available for irrigation. The Kinneret - Bet 
Shi'an line takes water from the sea of Galilee and joins 
the Bet She'an blending plant. Part of the distributed 
on the way to the Jordan - Yarmuk plain settlements 
where it replaces the water of the yarmuk river 
(meanwhile diverted by the Syrian and Jordanians) while 
the rest reaches the Bet Shi'an valley and is integrated 
there into the local distribution scheme. 
Of smaller scale than the above-mentioned are 
regional projects such as those of the Hula Valley, and 
of the central and upper Galilee. The water of the latter 
is supplied partly from local springs and wells and 
partly from the Knot Enan springs in the Hula Valley; 
from that point it is pumped up over a height of almost 
700 meter. Another scheme is that in the Judean 
foothills, which exploits ground water and distributes 
it to the Adullam Region and adjoining areas, yet 
another is the pipeline bringing water from Yotvata and 
other Arava valley wells to Eilot. 
Palestinian Water Carrier : 
This idea of comprehensive development and 
exploitation of all potential power resources expounded 
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in the 1930s by waiter clay Londer milk in his book 
"Palestine : Land of Promise". The project was worked 
out by the American Engineer James B. Hayes and put 
forward in his report T.V.A. on the Jordan; modeled on 
the Tennesse Valley Authority. It proposed to exploit 
all opportunities for water development for the benefit 
of Palestine as well as her neighbours. It included 
point such as maximum use of ground water sources and 
interception of ephemeral storm water, drainage of the 
Hula Lake and swamps, and irrigation of the lower Jordan 
valley. All headstreams of the Jordan were to be 
collected by the country wide carrier and diverted close 
to their sources so that the water should flow down 
freely without need of much pumping; water from the 
Litani River vs/as to be led down from Lebanese territory 
into the Hula valley. The cheap electicity thereby 
produced was to be at Lebanon's disposal, and the water 
at Palestine's. The yarmuk river was to be diverted to 
the sea of Galilee to replace the Jordan waters. Most 
important, a seawater canal was to be dug from the Haifa 
Bay to the Dead Sea to replace the Jordan's flow of 
Walter Clay Landermilk, Palestine: Land of Promise 
London, Victor Gollancz Ltd., 1947. 
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fresh water and to use the level difference of 395 meter 
between the Mediterranean and the Dead sea for 
electricity production on a vast scale. 
Arab opposition caused a gradual reduction of this 
visionary project, although Palestine's neighbours too, 
were thus relin v^ uishing the chance for marked advantages. 
Even the more modest Jordan Valley Development Plan, 
promised financial backing from the United States and 
worked out by the representatives of the then American President 
Ambassador Eric Johnstone, although at first endorsed by 
the Technical experts and governments of other Arab 
states and Palestine government in excile, was later, out 
of the political calculation, rejected by the Arab League 
Council in 1955. The P.L.O plan under execution has been 
devised in a manner permitting it to be integrated into 
an over all regional scheme if future political 
developments make such implementation feasible. The 
quantity of water taken by former Palestine from the 
Jordan will therefore not exceed the amount allocated it 
in the Johnstone plan, i.e. 320 million cubic meter 
annually. Simultaneously with Palestine preparation for 
its national carrier, the Kingdom of Jordan and Syria 
have built their own diversion canals to use almost all 
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the Yarmuk river water, which, at its junction with the 
Jordan on West Bank Border, about equals the quantity 
carried by the Jater river. 
The main conduit of the Palestine carrier, in the 
shape finally adopted and completed in its first stage in 
the mid-sixties, falls into the following sections; lake 
Kinneret-the sea of Galilee - whose area amounts to 165 
2 
kms and whose capacity is estimated at 3 billion cubic 
meter water, serves as principal reservoir and issuing 
point of the carrier. From the north west corner of the 
sea of Galilee, the water is pumped through pressure 
pipes to 256 meters above the lake level (Eshed Kinarol) 
and then runs in an open canal over a distance of about 
16 kms to the Zalmon pumping station. On its way it 
passes the deeply incised gorges of Nahal Amud and 
Nahal Zalmon by siphons. It than enters, again through 
pressure pipes, into the Bet Netofa valley through a 
800 meters long tunnel under the narrow ridge near 
Eilabun village. Here, an open canal leads to the south-
west end of the Net Netofa valley passes through a small 
reservoir where the water is kept 48 hours and leaves the 
valley through the mile long shimron Tunnel. From there 
onward the line runs exclusively through 270 cms. 
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prestressed pressure pipes. It crosses the Jezreel 
Valley in its western part. Between Hazore'a and 
Mishmar Ha Emeq the line enters the 7 km long Menashe 
tunnel , composed of two sections and emerges near the 
northwestern corner of the Sharon. It then runs due 
south through the coastal plain and is connected at 
Rosh Ha-Ayin with the Yarqon Negev line which proceeds 
to the Zohar Reservoir in the Lakhish Region and to the 
Northern Negev West of Beersheba. The total length of 
the main conduit amounts to 142.5 kms. The carrier 
supplies 180 million cubic meter of water annually in 
the first stage; later, the quantity is to be raised to 
320 million cubic meters annually. 
Technical and other resources led to the choice of 
the sea of Galilee as the central storage reservoir. The 
Bet Netofa Valley originally envisaged for the purpose 
because it is about 360 meter higher than the sea of 
Gal il ee, turned out to be unsuitable because of the high 
porosity of the limestone formation in the surrounding 
hill ridges. Secondly, the sea of Galilee, one of the 
most outstanding landscape features in the whole 
Palestinian region and sacred both to christian and 
Jewish tradition would have shrunk greatly if the Jordan 
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waters had no longer reached it while the yarmuk was no 
longer available to run through the lake. 
Water Planning therefore had to be put up with two 
disadvantages - the low level of the sea of Galilee which 
necessitated a large capital outlay for water pumping and 
the high salinity of the lake water caused by mineral 
spring on the lake bottom and on its banks. The salt 
content of the lake shows seasonal vacillation. The 
increase in fresh water entering the sea of Galilee from 
the Jordan and other streams in winter dilutes the 
salinity in the lake; as the lake level mounts, its 
water weight heavier on the spring sources at the 
bottom and reduces the flow at least of a number of 
them. At the end of 1963, for example, after five conse-
cutive drought years. Salinity in the sea of Galilee 
rose to over 400 milligrams per litre, but dropped by 
about 50 milligrams per litre four months later, after 
the ample rains of the winter of 1963-64, it was hoped 
to reduced the salt content of the sea of Galilee water 
permanently by half by diverting the saline spring on the 
shore and by plugging most outlet of the saline spring 
on the lake bottom, so that their water concentrates at 
a few spots and can be sucked into diversion pipes to be 
removed from the lake. 
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These efforts are aided by intensive research to 
determine the salivity ceiling of irrigation water 
permissible for each region, each soil type and each 
crop . Scientists are conscious of the fact that such 
experiments require time and caution, as salinity may 
pile up in soils and become noxious, and 'fatigue' may 
be noticeable on perennial crops after several years of 
irrigation with brackish water. To make saltier water 
usable in farming, crops little affected by salinity are 
tried out in the more arid regions of the country. 
Storm-Water Interception and Recharge 
of Underground Horizons : 
Holding up the ephemeral flow of streams and 
wadis and storing these waters from winter to summer, or 
from a rainy year to a dry one, meets with several grave 
problems in this country of no physical existance. The 
quantity of water to be won does not always warrant the 
large outlay necessary for impounding dams and 
artificial lakes and reservoirs. A large percentage of 
the water thus stores is lost through evaporation from 
the reservoir surface during the long dry-summer. 
At most of the sites chosen for experimental storage 
GROUNDWATER FLOWS AND RIVER BASfNS 
INVOLVING THE PALESTINIAN TERRITORY 
OCCUPIED BY ISRAEL SINCE JUNE1967 
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installations (eg. En Kerem Dam near Jerusalem, Bet 
Netofa Storage), the bed-rock was soon found to be 
highly porous, the stored water soon disappeared through 
cracks and fissures, and the cost of grouting (injection 
of concrete into the cracks) was prohibitive. In some 
instances, as in the Ayalon valley Dam, the silt brought 
down with the floods makes the bed-rock more impervious. 
But even where this is not the case the failure may turn 
out as a blessing in disguise: the water from the 
reservoir percolates to the depths, joins the ground-
water, is protected from the evaporation losses, and can 
be drawn up again in wells in the vicinity. 
Consequently, the next step was to direct stored storm 
water to the sub-soil, intentionally. The pilot 
installation here is the shiqma storage dam, on the 
course, previous sand dumes of the southern coastal 
plain at Karmiya near the Gaza Strip border. The first 
years of water storage in the shiqma Reservoir had been 
successful, it is doubtful, however whether the silt 
brought down with the flash floods will not reduce the 
perviousness of the basin bottom over the years - a 
development which could be disastrous here as much as it 
is welcome on other cases. 
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In general water plan for the Palestine, in any 
case, flood water are earmarked principally for 
recharging the main water-horizons. This will be done 
especially in the coastal plain, where overpumping had 
lowered ground water horizons so that infiultration of 
sea water is imminent; when the reserve of underground 
flow sinks below 301 the interface (dividing live 
between fresh and sea water) is drawn upward and causes 
salination of wells. A novel experiment, however, had 
been undertaken, in which ground water is tapped at the 
very edge of the sea, where it is of surprisingly low 
mineral content; this was not expected to affect the 
interface equilibrium and is hoped to add an annual 40 
million cubic meter of fresh water to the economy. 
Part of the water brought with the national 
carrier was also to be allowed to percolate to the 
ground water horizons of the coastal plains; this water 
was expected to diluted with fresh groundwater in 
order to decrease its salinity. 
Water Saving and Reclamation 
of Waste Water 
An Arab legend tells us that once upon a time an 
angel, carrying a sack of stones, few over Palestine, 
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suddenly the sack burst open and all the stones were 
strewn about upon the hills. The true story reads very 
differently. Once upon a time the hills of Palestine 
were covered with rich red earth and protected by 
forests, smaller vegetation and terraces. Then the trees 
were cutdown, the terrances were neglected, the fertile 
soils was washed away by rain and finally only the stones 
were left on the fields some of the earth which washed 
off the slopes and was deposited in valleys, to be 
cultivated and gradually washed away in gullies; the 
greater part of the earth was dumped into the 
Mediterranean during floods. Here the soils were sorted 
by waves, so that fine textured particles floated 
farther out to sea while heavier sands were heaped 
close to shore and were rolled by the winds and waves 
into great sand dunes. These in turn dammed up the 
water channels, so that the coastal plains became deadly 
marshes where Malaria depopulated the land. , In 19th 
century when Palestine inhabited by no more than about 
300,000 persons or less than one fifth the present 
population. The remarkable coverage and with great 
efforts these people had gone into creating these gream 
oases in these rocky desert. Many changed the face of 
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the West Bank sandy landscape into fertile cultivated 
land by rebuilding terraces. Hence these villages turned 
into comfortable colonies. If this research would say 
that aborginese Arabs were lazy, weak and unhealthy to 
create a suitable agricultural atmosphere in Palestine 
where as ne'. settler did almost a miracle. The 
eucalyptus trees planted in swampy and watery region 
which absorb great quantities of moisture and hence the 
Malaria was partly under control. 
Another place of importance for reclamation is 
Hadera which lie half way to Jaffa and haifa. Here the 
soil was swampy, mershy where growing of crops were most 
difficult but by planted different types of trees 
especially the eucalyptus they soaked the excess 
moisture and by applying new Malaria killing methods and 
folige the land in due course of time become suitable 
for cultivation. hadera is one of the healthiest and 
most flourishing districts in Palestine today where 
wheat farms and orange groves blooming on what had once 
been swamp land. 
Another reclamation work could be seen at Nahalal. 
The experts carrying on the Malaria control work and 
other international agencies provided material help and 
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advised them to fight against that deadly disease. As a 
result the early palestine settlers reclaimed the for-
gotten land in a methodical and scientific fashion. The 
Nahal is the most attractive and interesting of all the 
villages which emerged between 1948 to 1967. 
It is sort introduction how the people of early 
Palestine reclaimed the land but all this reclamation 
work could not take place without different kinds of 
prevention. 
The prevention of water waste is essential in a 
region like Palestine as a whole and West Bank as a 
specific case where resources are limited. Notable 
progress has been recorded, and more efforts are being 
made to cut down consumption per capita in households and 
per produce units in factories. Even more important is 
the research into the optimal irrigation rate for each 
crop and each climate and soil type; in some instances, 
water consumption can thus be halved and yields improved 
at the same time. In industry, efforts are being made to 
promote reciculation of cooling water, or use of sea 
water instead of fresh water wherever equipment is not 
endangered by corrosion. 
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a 
Hopes are attached to experiments with films spread 
over open water surfaces undertaken in different 
countries. These must spread very thinly over a wide 
rea, be cohesive and elastic and remain intact when 
the water surface is curled by waves and be selectively 
pervious, i.e. permit oxygen from the air to penetrate 
into the water while they prevent water vapour from 
rising into the air. 
The reclamation of sewage water for irrigation 
after treatment and purification is of equally great 
importance. An estimated 90 million cubic meter can thus 
be annually reclaimed in the principal cities alone, 
57o of the whole area's water potential. Such schemes 
entail considerable cost as urban sewage systems must be 
altered, coincentrated, and directed to treatment plants, 
and the purified water must often be channeled through 
special pipes to separate it from drinking water. 
Several additional results can be obtained by sewage 
reclamation; beach pollution of the seaside cities can 
be stopped when the sewers no longer issue into the sea, 
and compost plants can win highly valuable organic 
fertilizers from sewage. The largest waste water 
treatment plant hitherto installed is in the Haifa area; 
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the Jerusalem and Beersheba plants, although operating 
on a smaller scale, enable experts to watch the effect 
of such water on soils like terra rossa or loess. 
Reclamation Work in the Hills : 
The experience of recent years has, however 
proved the feasibility of modern agriculture in the hilly 
interior which comprises the greater part of the 
Palestine, it is a discouraging and difficult task, this 
re-establishment of terrace agriculture in the hills, 
but it has yielded to the courage and the vision of 
Palestine's population. In 1920, Kiriath Anavim was 
started inhibiting the people among the desolate, 
rocky hills on which only growing things were 
occasional thorn bushes and dwarf trees. The stones 
and debries had to be removed by blasting the rocks 
before the terraces could be made on the slopes. Large 
amount of chemical fertilizers and bringing water from 
down to make Kiriath Anavim hill suitable for 
agriculture or planting the trees. Now orchards of 
considerable size on hill terrances can be seen. The 
place also had great success in dairy farming where 
pasture land is abundant for cattle rearing. Apart from 
milk, poultry, honey, vegetables and fodder are other 
important products of the area. As an experiment 
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showing the agricultural possibilities inherent in the 
barren hills of Judea, it must be considered a great 
success. Land which under ordinary methods of 
cultivation would have given a precarious crops of 
cereal has been turned over to mixed farming. 
Reclamation in the Hills of Galilee : 
Near the Syrian border a number of farms emerged 
in recent years. Hanita founded in 1938 on the height of 
Galilee hill in an area of 4000 dunams of land, of which 
2500 donums are considered suitable for cultivation 
and the rest is to be devoted to afforestation and 
pasture. 
Hanita is strongly fortified from the very 
beginning there was much cleaning and grading to do 
before they cultivate land. The area was full of basalt 
stones which had to gathered. The soil became suitable 
for agriculture. These land owners were so determined 
to make the whole area most fertile and they did if we 
see the present hill of Galilee. 
Hot Jordan Valley - Dagania : 
Still another type of amelioration work is 
examplified by Dagania- the Palestine oldest settlement. 
1. Dunam is equal to the 0.25 Acre. 
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Dagania is situated in the Jordan Valley where the river 
leaves the Jake of Galilee on its tortuous way to the 
Dead Sea, Here the main geographical problem was 
inadequate rainfall. As a result of intensive 
cultivation of the soil and careful coverage of all 
rain-pools-Malaria had disappeared. Conditions have been 
so much improved that now, in spite of the very hot 
climate, the second generation at Dogania enjoys 
excellent health. 
The problem of inadequate rainfall has been 
solved by a large pumping installation which brings water 
from the Jordan to all the nine hundred acre of land. 
These lands giving a very good yield through 
irrigation. Every inch of soil is cultivated and Dagania 
is a thriving and beautiful place. 
The Huleh Concession : 
The Huleh is situated at Lake of Merom, the first 
and smallest body of water into the Jordan drops on its 
way to the Dead Sea. The valley surrounding this lake 
was once,one of the most fertile and thickly populated 
regions of Palestine. Its, fertility, based on a deep 
layer of humus, is still very great. However, as a 
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result of the fact that the ancient drainage and 
irrigation system have been neglected. 
During first World War Turkish government gave 
concession to Syrian for the exploitation of the valley. 
Later, they sold that concession to Palestine Land 
Development Company. The area included in the Huleh 
Concession extends over 57,750 dunams (14,500 acres). 
The new concession plan was to drain most of the 16,000 
dunams of the Huleh lake. The cost was very high to 
reclaim every acre of land. The soil of reclaimed land 
was so rich that it has proved to be more practical 
investment. The concession areas are now well watered by 
springs and streams from mount Hermon, the Huleh Valley 
is yielded as many as three crops a year. The area 
reclaimed from the waste and disease is exceeded to 
100,000 dunams and is now one of the most fertile 
agricultural district in Palestine. Since the 
acquisition of the concession by the Palestine Land 
Development Company many new avenues have been opened 
in the field of agriculture and its allies industries. 
In the ground water there are two types of water-
salt water and fresh water and their densities as some 
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of them may be used in agricultural purposes. The most 
prominent salt water is Dead Sea. The level of Dead Sea 
is below the average land level, therefore, the fresh 
water runs towards the Dead Sea saline water. 
The densities of the Dead Sea water and fresh 
water and the fresh water level at certain distances from 
the Dead Sea shores are already known. 
The hydraulic gradient within the Zerk Ma' in 
area and along its longitude is 4 per cent. To the West 
it increases gradually to give a typical pattern. The 
amount of fresh ground water in hydraulic equilibrium 
with Dead Sea water which flows to the Dead Sea is 
calculated as 6m 1/8. 
Configuration of the Interface : 
From the known methods for the calculation of the 
surface configuration of salt and fresh water with the 
available data the approximation of Ghyben-Herzberg 
(1888) and the method after Glover (1959) proved to 
be approximate and are used in this thesis. 
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As a result of raising the Dead Sea Level by 10m 
from 400.5 to 390.5 seal level, the interface adjusting 
itself to the new potential will move landward to 
achieve a relevant state of equilibrium with a stationary 
interface and fresh water flow to the Dead Sea. 
The Ghyben-Hazberg approximation was developed 
for the calculation of the interface configuration in 
coastal phriatic aquifers. It assume static equili-
brium, hydrostatic pressure distribution of the fresh 
water and stationary sea water. The Ghyben-Herzberg 
equation for the above condition is 
hs - Yf/Ys - Yf 
hf 
where, 
hs = Depth of salt water column to the 
interface, 
hf = Depth of fresh water column to the 
interface 
Ys = Density of salt water 
Yf = Density of fresh water 
Using the Ghyben-Herzberg approximation for the 
special case of the Dead Sea gives the following equation 
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Yiidys - yiidyf + (400.5 - yfi)yf 
Another method for the calculation of the 
interface configuration was approximated by Glover (1959) 
and Kramer (1977). The approximation is given in the 
following equation 
iM , 9^ 
(YS-YI) (YS - YF):K2 
Where, Z - the depth of the interface in a landward 
lying point (x) in respect to sea water level. 
q = The quantity of fresh ground water flowing 
2 
to the sea per unit length (m /s). 
h = The permeability of the aquifer for fresh 
2 
water (m /s ) . 
The intersection of the interface with the sea 
bottom occurs at point X 
^ o 
^o 
2(Ys - Yf)K 
Therefore, no equilibrium corresponding to the 
above calculated interface water will be achieved and the 
interface will move further landward untill a new 
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equilibrium corresponding to the initial fresh water 
level in the aquifer and to the raised Dead Sea level is 
reached. 
If this situation is illustrated by a communi-
cating vessel scheme and using the Ghyben-Herzberg 
approximation, then the following equation describes 
the two equilibrium states 
1. h.Yf + h^Ys = hr Ys before raising 
2. h.Yf + h^Ys = h2Ys + 10x1.085 after raising 
3. h. - h^  = ho - h (for nomenclature refer to 
1 Ir 3r 
earlier equation) 
After rearranging, substracting equation 1 from 
equation 2 and substituting equation 3 in the result, 
we obtain 
^3r ~ ^3 ^^^ " ^^^ " -^ '^^ ^ 
and hence h^ - h^ = 49.32m 3r 3 
If the Glover equation, to the flow of water to 
the Dead Sea, is used for the same conditions then the 
amount of water is calculated according to the 
following equations 
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Zr+49.32)dx = 2(Yx - Yf)K (2qx - 2qxv 
3 X 2q (Ys - Yf)K (Ys - Yf)K 
q2 
(Ys-Yf)2 K^ 
In correspondence with A, calculated above 
-X - 104 
(Zr+49)dx = 2.85108x106-0.04932x10^ 
2.35788 x lO^m^ 
X = 333 -
A^ - A2 equation - 2.96268 x 106 - 2.35788x106 = 
6.048 X 10 m. The volume of water = Cross sectional 
areax length x porosity 
- 6.048 X 10^ X 8 X 10^ x lOI = 438 x lO^ m-^  
The difference between the amount calculated 
9 3 
uding the Ghybrn-Herzberg approximation of 3.95 x 10 m 
and that calculated by integrating Glover equation of 
9 3 
4.838 x 10 m is attributed to the more accurate non-
linear approach of Glover. 
The above calculated quantity of fresh ground 
water is going to flow out of the aquifer during and 
beyond the raising phase due to the vertical shift and 
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Water Desalination : 
All steps undertaken or planned for maximum 
utilization of existent water resources are of vital 
importance, even for the Palestine's immediate needs. 
This is particularly true of the national vaste carrier, 
which promises the largest addition of water to the 
quantities utilized. Planners were aware, howeverm that 
the development of further resources was imperative for 
Palestine's future and that this must be done by 
unconventional methods. 
Experiments had been conducted on a small scale 
to enlarge the water potential by artificial rain, i.e. 
by seeding 'rain clouds with dry ice, or by blowing into 
them silver iodite to provide nuclei for rain drop 
formation. It has also been attempted to discover 
reserves of juvenile water (formed by chemical process 
from the megma), particularly in deep rock strate of the 
southern Negev. Most expert, however, attach only 
cautions hopes to these two methods. 
In contrast, desalination of brackish spring and 
sea water is thought to hold greater promise. 
Technically, separation of water from its mineral 
content presents no problem, but ways must be found to 
perform such operations at an economically feasible 
expense. The three known methods are, for sea water 
distillation or freezing, and for brackists island 
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waters, electrodialysis. Eilat has a distillation 
plant of 4,000 cubic meter daily capacity, a freezing 
plant at Tel-Barukh of 1,000 cubic meter capacity per 
day. El ectrodialysis has been developed at the Nagev 
research institute of Beersheba, and a larger plant, 
with 500 cubic meter daily production is being run in at 
Ze, elim in the north-western Negev. A modification of 
the distillation process, which is hoped to cut expenses 
substantially has been suggested by another region 
expert, Eng. A. Osder. This process takes place at 
relatively low temperature but a low pressure and used 
a novel type of heat exchanger to cut down the need for 
energy. 
As the water won in all these forms is almost 
saltfree, it can dilute more brackish water and this 
further increase usable quantities. 
Irrigation Facility : 
The bulk of the cultivated and cultivable land is 
located in the central part of the country and in the 
northern Negev, north and northwest of Beersheba, but 
the major water sources are in the north. This 
handicapped has been partially overcome through the 
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construction of an integrated national irrigation 
system, which comprises most of major water works and 
regulates most of the water resources. It allows planned 
distribution of water over a large part of the 
Palestine's irrigated lands and carried water through, 
as already mentioned, pipeline all the way from lake 
tiberias to the northern Negev. 
Continuing research on irrigation techniques and 
equipment has yielded results that made it possible to 
expand the irrigated acreage by one third between 1959 
and 1967, with an increase of only 11 per cent in the 
amount of water consumed. Water sprinklers have been 
found better adopted to prevailing conditions than 
surface irrigation. This method is used on about 90 per 
cent of the irrigated acreage. A more efficient method 
of drop-irrigation through perforated plastic pipes laid 
along the rows of plants or trees has been developed 
since 1963. It was introduced for general use and was 
expected eventually to replace the sprinkless system. 
The U.N.O. document report A/46/263 shows that 
the cultivated land in Palestine is 2,100,000 dunum out 
of which the area of irrigated land is 110,000 dunum 
which 5 per cent of cultivated land from 38 per cent 
land under cultivation by the Palestinian. In Gaza 
108 
Strip land available under cultivation is 214,000 dunum 
which is 59 per cent of area of cultivated land. The 
area of irris^ ated land is 1,20,000 which is again 59 per 
cent. In 1966 the total cultivated land was 2,080. 
The irrigated land had a share of 100 and rain-fed 
cultivated share was 1,980. Since 1966 to 1981 the 
share of irrigated and rain-fed areas have been marked 
to show the agricultural development in the West Bank. 
The cultivated area has been stable at slightly 
over 1 million acres since 1960, having increased two 
and a half times since 1948. Irrigated acreage totaled 
410,000 acres in 1968, compared with only 74,000 acres 
20 years earlier. Excluding the Negev, half of all farm 
land was irrigated in that year. The remainder had to 
depend upon dry farming methods. 
Unirrigated land is devoted primarily to the 
production of grains, pulses and feed crops, Melons, 
Tobacco, Oilseed and small acreage of orchards, 
vineyards, cotton and sugar beets are also grown 
without irrigation. Irrigation acreage is used to grow 
all potatoes, vegetables and flowers. It is also used 
to grow more than four-fifths of the cotton, orchards 
trees and vinegards and almost three-fourths of the sugar 
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beets. As acre of an irrigated land yields crops of 
up to five times higher value than the same land without 
f rrigation 
Water Consumption : 
Water plays a dominant role for the development 
of agriculture, Industry and also for the human being. 
So far as its consumption is concerned, in the Palestine, 
especially West Bank and Gaza Strip, during 1980s the 
total water consumption in West Bank is 1770 in cu.m. 
and in Gaza Strip is 103 m. cu. m. And its consumption 
in irrigation, households and Industry is 95, 27 and 
3 in cu m. respectively. But its per capita consumption 
increase of water consumption is 139 in cu. m. in West 
Bank and 172 in cu. m. in Gaza Strip. However, its per 
capita annua] water consumption decreases i.e. 411 in 
cu. m, (Tab] e - 6). 
/ 
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COMPONENT OF VARIATIONS IN FOODGRAIN 
PRODUCTION IN PALESTINE 
In this chapter an attempt is made to give an 
account to the sources of variations of West Bank of 
Jordan in relation to agriculture as the whole area is 
largely dependent on physical environment, technological 
know how and institutional background of the inhabitants 
of the area. The pattern of land use is largely depen-
dent on the environmental factors. The availability of 
land for cultivation from the total geographical area, 
culturable wasteland, land not available for cultivation. 
Double cropped land are all dependent on the exclusively 
environmental characteristics in the West Bank of 
Palestine - the occupied area. It is because of the role 
of hot season not permitting the crops to grow in a 
shorter period, due to great heat and sendy soils at the 
same time the irrigation facilities are not available in 
the most of the area except in certain pockets. 
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Keeping in view the limitation of the present 
problem, the regional imbalances in levels and growth of 
development in the West Bank agriculture, the variations 
as above mentioned is to be discussed. If we include the 
factors which are responsible for the variations in the 
present study of West Bank, such as environmental, 
institutional and technological as these factors are 
largely responsible for the present characteristics of 
the growth and yield level. Therefore, a detail analysis 
of these factors have been made to find out the actual 
causes for this present problem. 
No doubt, at present the increase in yield is 
largely responsible for the increase in production. As 
it was realised in the period 1961 to 1970 that area 
increase was largely responsible for the increase in 
production. During the period 1979-80 both the area and 
yield increase were responsible for the increase in 
production by the implementation of the new technology 
and socto-cultural awareness among the jews and Arabs. 
So it is very important to have a detail account 
of environmental, technological and institutional 
factors which are playing a vital role in the 
agricultural development of the West Bank. 
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Environmental Factors : 
The environmenta] factors are directly effecting 
the land use pattern in the West Bank area. In other 
words the ecosystem is mainly governed by the environ-
ment. The environment as a whole act as a guiding har-
mone in determining the habit of any region. In agricul-
tural perspective the component of environment are 
related with the various aspects of land capability, soil 
fertility etc. which mainly help in the growth of the 
agricultural production. In the Middle Eastern countries 
the land products are highly linked with the environ-
mental constraints. The agricultural economy in all 
Middle Eastern countries including the West Bank area 
determined by the environmental factors. In the West 
Bank, weather is one of the major factor for promoting 
the all round growth of the agricultural economy. Along 
with the environmental factors there are another factors 
apart from technological and institutional factors in 
shaping the agricultural economy of the area but 
environmental factor have the greatest influence in 
measuring the agricultural productivity for future 
planning. All the regional, political and physical 
variations effect the cropping pattern, extension of 
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cultivation, intensity of land the system of natural and 
unnatural irrigation. 
Among the various environmental factors 
determine the form and nature of terrain is one of the 
important factor effecting the land use pattern. Spatial 
delivery to determined by the land form and structure of 
land in the occupied area under Israel is quite different 
from the area of the Jordan. Due to spatial differences 
in physical environment there is a considerable 
differences in the trend of agricultural development with 
differences in topography, soil, climate and irrigation 
facilities etc. The agricultural attributes may not be 
uniform all over the country. The cropping pattern or 
cropping zones and agricultural region of the whole West 
Bank area is the direct result of terrain character-
istics. The varying morphology, lithology and climatic 
factors - reflected the degree of diversities of the 
cropping pattern of the region. 
Area of the land available for agriculture on 
other forms of production can be augmented at a cost by 
extending communication or by clearing, draining, 
fertilizing and fencing the less fertile areas is 
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then just another form of capital and not as effective 
limit to the economic growth. 
However, it is apparent that in some densely-
populated countries the area of available land is an 
effective limitation on agricultural output. Further 
more, there is an increasing concern that on • this earth 
as a whole there is an absolute limit to the non-renew-
able natural resources which may soon be reached exhausted at a 
current rates of world population growth. Hence, there 
is a considerable justification for treating natural 
resources js a distinct form of capital and for discussing 
their particular characteristics and use. 
The system of land use and more particularly the 
pattern of farming found in particular areas are 
influenced by the following features of the environment. 
(i) Relief 
(ii) Soil 
(iii) Climate with special reference to rainfall 
I. Relief : 
The relief of the area largely determines the 
agricultural set up of the West Bank of Jordan river. 
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Although the area of the West Bank is conslderabl small 
and different areas are easily distinguishable. Towards 
the North there is a continuous range of Lebanon 
mountain which from the upland of Galilee. These 
uplands do not exceed more than 1200 m. The Galilee 
hills fall away steeply on three sides on the East to the 
well defined Jordan valley on the West to a narrow 
coastal plain and to the South at the valley of 
Esdrealon. This is irregulate, trough formed by 
subsistence a big fault with a floor and steep sides and 
it runs inland from the mediterranean eastward to reach 
the Jordan Valley. 
As its Western end the valley stretches into 
mde plain by an areaSj25-30 kms. in breadth but it narrow 
inlands to only a few kms. opens out once again where it 
gains the Jordan Valley. This lowland area has a fertile 
soil and an annual rainfall of 300 mm. This rainfall is 
sufficient for agriculture, although limited irrigation 
facilities are available in certain pockets of occupied 
and unoccupied areas of West Bank. South of the 
Esdraelon there is an upland plateau extending for about 
150 kms. This is a broad upfold of rock consisting 
mainly of limestone and has a height of about 900 m in 
altitude. In the North where there is a moderate 
rainfall, the plateau has been eroded into valleys. Some 
of which are fertile. Though it is not less than those 
of Esdrealon or Galilee. This district centered on Yemin 
and Nablus in the ancient country of Samaria. Further in 
the South, rainfall is reduced and erosion is for less 
prominent, hence this second ridge known as Ihdae, 
proper stands out as a more strongly defined ridge with 
for fewer streams and a barren open and scape of a more 
arid and dusty character. Towards the South East the 
rainfall is very less and this is mostly a semi deserted 
area. In the extream South the plateau begins to fall in 
altitude passing finally into a second plateau only 300 m 
to 340 m above sea level but this portion is broken up by 
hills that to a height of about 900 meters. This is the 
Negev, a territory comprising nearly half of the total 
area of the region and bounded on the East by the lower 
Jordan Valley and on the West by Sinai desert. 
Agriculture is entirely dependent on irrigation which 
caried on in a few peaces in the North but the most parts 
of the Negev desert consist of steppe or semi desert, 
between the upland of Samaria-Judea and mediterranean 
sea. There occurs a low lying coastal plain that 
stretches South wards from Haifa as far as the Egyptian 
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frontier at Gaza. In the North the plain is closely 
surrounded by the spurs of Mount carmel (550 m) which is 
almost reaches the sea, but the plains soon openes to 
form a fertile lowland the plains of sharon. Further 
South the plains become again broader, with a more arid 
climate and sandy soil. Ultimately the plain become 
quite arid with loose sand dunes and it merges into the 
Sinai desert. There is a shallow upland basin lying 
in the first foot hills of Judean plateau, just East of 
the plain of saron. This region is rich in fertile soil 
and moist climate which is clearly cultivated chiefly in 
cereals cultivation. It is thus obvious that the relief 
zones of the area especially the whole West Bank has a 
marked impact on the spatial variations of crop 
cultivation. It is relief zone which is a shallow upland 
basin. 
However, in the region as a whole, the per cent 
cultivated area to the total land area varies consider-
ably. During 1975-76 the per cent cultivated area to 
the total land area was 20 per cent. However this varies 
from one relief zone to another relief zone of the 
region. The plain of Saron, where the fertile soil of 
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the per cent cultivated area to the total land areas is 
only 8 per cent but the area as compared to other parts 
of the region is most suitable for the cultivation of 
cereals. On the other hand the per cent cultivable area 
is more a compared to per cent cultivated area. The 
per cent cultivable area during 1977 was 78 per cent and 
this culturable area has shown mostly an increasing 
tendency in different parts of the West Bank region as 
well. There is variation exist in temporal basis also. 
During 1980 the per cent cultivable area to the total 
cultivated area was only 19 per cent but it had gone up 
during 1981 and 1982. While as the per cent cultivable 
area in different parts of the country had recorded a 
high variations. The fertility zone at West Bank of the 
whole region has covered more than 79 per cent of the 
culturable area, while as the other parts of the region 
have not exceeded more than 80 per cent so far as the per 
cent culturable area to the total cultivated area is 
concerned. It is thus, the physical features of the 
region have marked differences in governing the agri-
cultural potential of the whole region. As the relief 
zone suitable for cereal cultivation lying in the foot 
hills of Indian plateau is brought under cultivation and 
is mostly influenced by relief zone. 
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On the whole physical resource is the base of the 
whole West Bank region of Palestine (Israel) offers both 
opportunities and changes to the agricultural endevour 
Relief as such,had a little effect on agriculture in the 
areas, where the proportion of land which is too steep 
or to high and che cultivation is small. However, the plain 
areas in the region which are suitable for the development 
of agriculture provided, these areas are well drained. 
In these level areas though the land has enough 
capability for agriculture development yet the great 
limiting factor is the presence of moisture created by the 
rainfal 1 hazards. 
Land and Soil Capability : 
Land use planning largely rests upon the soil 
qualities of lands, with component soil surveys work and 
other production factors optimum farming system can be 
developed. Therefore a detailed soil survey at minor 
level is necessary all over the region which has a 
potentiality to meet the West Bank and Gaza Strip food deficit. 
A land capability map is an essential tool for 
future planning. The dependable way of determining the 
capability of land is to make a careful examination of 
its soil cover in the field. This is done by examining 
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MAP OF SOIL VARIETIES IN PALESTINE iWEST BANK 
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and determining the soil depth, texture, permeability 
available moisture capacity, inherent soil fertility, 
organic matter content and other characteristics, that 
effect the use and management and treatment of 
agricultural land. 
In this region of West Bank the 
observation shows a great variety of soil even in the 
neighbouring fields. The soil of the West Bank can be 
broadly categorised,into follomng categories according to the 
physical conditions. 
(1) Alluvial Soil: 
These soils region extend towards the East West 
line through Rechovot, South of which is a group of 
mediteranean soil as for as Gaza. All along the coast 
the maritime is bordered by sard dunes in varying degree 
of fixation. Northward of Gaza the sand dunes are 
"F 
active and cover the areas of farms orchards and 
villages. Coastal plain is mostly formed by this type of 
soil. The plain was formed by dunes and fossils, old 
alluviam and recent alluviam brought down by torrents 
from the eroding slopes of highlands and spread over a 
base complex of territory limestone and calcareous sand 
stone marks. Fossils and dunes are solidified by the 
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calcareous cement. The maritime plain received surface 
and underground water. The moisture capability of soil 
varies from area to area in the whole region of West 
Bank and at the same time the rainfall variation of the 
soil is ranging from 3 inches to 10 inches, terrace 
type of agriculture was practised from the beginning or 
the hills slopes in the North. Erosion of the soil from 
the slopes of the highlands brought down aii enormous 
amount of material that checkea corrosion,channel donned 
up drainages, which had flowed freely in Roman times and 
caused marshes to flow over the lowlying area. It 
drained and irrigated such accumulated soil surface ivhich 
turn into a productive soil and intensive agriculture can be 
developed to produce high yields. 
Soil of Highlands of Judea and Sauaria : 
Soil that make up the highlands of judea is 
remarkably red such soils are rich in clay formation 
and are having large Iron co tents. Their colour is 
dark red and also look maroon due to forsic contents. 
Ir.^ se soils suitable lor cultivation. Erosion takes a 
fearful toll from the uplands during heavy winter rains 
but fortunately the limestone region, rock is a lot through 
a wet solution farm and pocket that are filled with 
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red soil . This feeds the trees and suburbs and matured 
forest trees plantation still sourcefull in spite of the 
enormous erosion that has taken place since the reigns if 
ancient tenace culture. 
The valley on the Western slope of North South 
highland range of palestine arc narrow steeo walled 
gorges that cut through the steep walled faults with 
the highlands. The soils on those slopes are lackingand 
are thin and rocky. In winter the gorges are filled 
with torrents during heavy rains but in summer they are 
dry. The East wall of highland is formed by faults of 
great rift valley and falls sharply from the elevation of 
200-2900 feet in a distance of 15 miles from Jerusalam 
to Jericho, 
Down the steep escarpment slope the red soil of 
highland plateau fade out rapidly in colours, to a dull 
grey that hints the landscape of Jordan Valley. The 
plateau of highland was once covered by a mantle of, red 
earths of ancient origin. Evidence is formed in out 
wast deposit in the Jordan valley, where the bands of 
this cat earth are spread out. This plateau was once 
covered with grooves and forest. Soils have been here 
intensively cultivated to rain watered crops, first 
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mainly to grain and than to orchards and have suffered 
emormous losses by erosion. 
No immigration is possible in the highlands. 
Springs are rare, for internal drainage lot of water 
drop to level for below the surface. Soil profile is 
full of weathering and hard limestone rocks that supply 
excellent materials for building terraces. Before 
conquest terraces in the highlands was wide spread and 
well done. Terraces, however, are affective only when 
their walls or bunds are carefully maintained. When they 
are allowed to fall into rains, the terrance agriculture 
broken down. 
Such type of soil cover the highlands bordering 
on the Maritime plain to the East. The area towards 
Nabulus and the valley Esdrealon give rise to silty 
loam, and porous and grey in colour. Thus, suffer little 
from erosion as compared to soil derived from other 
formation. 
Soils of the Jordan Valley : 
In the Northern part of the Jordan Valley, in the 
Hudeb Area the soils are mainly of Alluviam type and are 
in need of drainage. Soils of this area are heavy and 
best suitable for grains forage crops and vegetables. To 
the South of the lake of Galilee the Jordan Valley 
consist of a broad plains to about 10 mil es . Below Basin in which 
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the Jordan river has developed a flood plain of varying 
width that lies 30-60 feet above the present floor. The 
river meanders from side to side in this flood plain 
cutting into the steep ranks and carrying eroded 
material downwards into the dead sea. 
Extension of irrigation in this area is possible 
on a still larger scale under a comprehensive programme 
to use all the fresh water of upper Jordan. The soils 
here are dark brown, silt loam with good drainage and 
free of Alkali. The loam Jordan valley extends from Tel 
Abu Sikdreh South of the Basin of dead sea,at a distance 
of little over 30 miles is divided into a narrow flood 
plain along the river terrain ^f sediments left by lake 
Jordan of the ice age and alluvial soil that have been 
spread out over this terrain from wadies on both sides of 
the valley. Its soils are mainly Alkaline in nature. 
The sediments once laid down in lake Jordan of ice age 
are mainly extending, from (:he base of Jordan and trans-
jordan escarpment, into which the Jordan river has cut 
its flood plain. The land is suitable for agriculture only 
where sediments, eroded by wadi stream.s from the 
higlands on both sides of the river are spread out over 
the miles because of the low rainfall and great heat of 
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Jordan vallev, irrigation is required for cultivation in 
these areas. The extent to which the Jordan valley may 
be reclaimed if measures are carried out to leach the 
soils of salt cannot be fully known untill an intensive 
survey is made. It is however, estimated that about one 
half of its total area of aporoximately 500,000 acres can 
be reclaimed by backing b> terracing and by Immanation 
drainage, this makes the available a total of 250,000 
acres for intensively farm land. However, this does not 
include the slopes of West and East walls of Jordan 
Valley, which when irrigated by a high canal as desi-
gned by the Jordan Valley Authority Reclamation Plan, 
may be converted into terraced orchards and vineyards 
or utilized for grazzing livestock. 
4. Soils of the Plain of Esdrealon : 
From Aera and Haifa South West wards extend low 
lying land that encroach into a historic plain of 
Esdrealon which is broken in its Midst by low ridge, 
continues further to the East where it merges into the 
valley of Beisari out branching from the Jordan Valley. 
It was known in the history as the main road of travel 
between Egypt and Damascus and beyond to Mesopotamia. 
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In recent times the rich lands of Esdrealon were 
a source of forage for animal and of food for carvans and 
armies. The soils of these low lying areas are 
generally loamy. All soils of this area of ancient 
origin except around the margins where recently eroded 
materials has been brought down, out of the highlands and 
spread out by winter floods. The soils are generally 
sjbjected to deep and wide cracking in the dry season. On 
the whole the old alluvial soils of these valleys are 
suited to grain crops without irrigation but they 
require irrigation for utilisation for vegetables, 
treecrops and vineyards. With irrigation water from 
upper Jordan, and where farmers can make living from wall 
intensively cultivated plots. 
5. Soils of Highlands of Galilee: 
North of the Emek Che land rises into the high-
lands of Galilee in a series of hills gradually af.lands 
to the dominating range of Lebanon mountains. The 
country rocks of the hills Galilee consists chiefly of the 
hard limestone that weathered into red earths and of 
volcanic basalt that broken through and flowed over the 
lirrestone rocks. The basalt give rise to the series of 
•fertile soil, whose cultivation because of steep soils. 
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would require the restoration of ancient tenaces. 
This type of soil receives heavy rainfall. The 
valley floor of Galilee are filled with fresh at depth 
that make agriculture profitable. Reclamation of hill 
slopes has recently been taken place. 
The Negevs Soils : 
The Southern continuation of Jordan hills and the 
hills plains of the shepdabh is a semi arid plateau 
slopping generally to the South and West is known as the 
Negevs. Though it contains nearly half of the total area 
of Palestine. It is the most isolate and sparsely 
populated part of the West Bank of Jordan river. The 
rocks of the area at Negev is generally deeprooted 
suburbs, scrubs, bushes, loess and a sand dunes. On 
the road from Beersheeba to Kurnib the soils are chalky 
limestone nature. 
Highlands of Trans-Jordan : 
The soils of the highlands are red, in colour. 
These soils are similar to judean highlands. They have 
suffered heavy soil erosion where they once cultivated. 
On towards the desert in the East and to the South soils 
are yellowish and greyish in colour and under less 
rainfall. It can be used only for grazing. Analysis 
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of the Palestine soil especially the West Bank soils have 
shown that with the exception of the Beerin series in the 
Rehoroth area coarse soil of Beersheeba sufficient 
phosphate is present. However, the deficiency of 
nitrogen in all soils with the exception of those of 
upper Jordan series and those in the plains of Esdrealon. 
.Likewise owing to the inadequate supply of water that 
massive farming that have prevailed for so many countries 
the soil of the region are deficient in the organic 
matter. However, the soils of the occupied Jewish 
colonies have a rich responses to the fertilizers and 
indicate a general improvement. 
Climate : 
In the whole of Palestine the summer are dry. 
Temperature reaches to 32°C to 38°C where as the winter 
are mild and rainy. Snowfall is frequent on the low-
lands. Jerusalam can have several inches of snow in 
winter and upper Galilee several feet. The valleys 
especially Esdrealon and adjacent parts of the upper 
Jordan lying below sea level extremely hot ranging about 
-40 C temperature. 
Rainfall : 
Rainfall varies from one part of Palestine 
(so called Israel) to another part, parts of Galilee 
Institutional Aspect : A separate elaboration has 
already been made under the heading 'Agricultural Systems 
and Policies in West Bank. 
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receives over 1000 mm of rainfall annually but the amount 
decreases rapidly Southwards, until] in the plains of 
Gaza and Negev it is 250 mm or less. This is because of 
the prevailing South westerly winds blow from the 
sea to reach the North of Palestine (Israel) but 
further South they come from Egypt with only a short sea 
track and are hence lacking in moisture. This spatial 
variations of rainfall has marked impact on the 
cropping pattern of the whole of the West Bank. It is 
seen that high areas of rainfall have yielded a high 
production also. Following table reveals the 
rainfall variation from the period 1961 to 1985. 
The year-wise rain is recorded in this period. 
The rainfall among these years was recorded highest in 
the period 1973 and during this period the yield per 
hectare was also recorded to 1359 kg. while low amount of 
rainfall was recorded during 1977 and 1981. In these 
years the rainfall was 1.79 and 1.33 inches respectively 
while a high amount of rainfall was recorded in the year 
1965, 1969 and 1973. These years have shown a total 
rainfall of about 3.44, 22.11 and 29.80 inches 
respectively. The remaining years like 1961 and 1985 
have recorded rainfall of 8.6 and 12.24 inches 
respectively. 
TABLE - 4.1 
TOTAL AVERAGE ANNUAL RAINFALL 
(1961-1985) IN PALESTINE 
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Years Amount of 
Rainfall 
(inches) (x) 
d 
(x - X 
(d' 
1961 
1965 
1969 
1973 
1977 
1981 
1985 
8.6 
23.44 
22.11 
29.80 
1.79 
1.33 
12 .24 
- 5 . 5 8 
9.26 
7 .93 
15 .62 
-12.39 
-12.85 
- 1 . 8 5 
- 2 . 3 6 
3.04 
2 .81 
3 .95 
- 3 . 5 1 
- 3 . 5 8 
- 1 . 3 6 
Total 
Average 14.18 0 .14 2 0 . 6 1 
20 .61 
7 
2 .94 > Medium 
2 .94+0 .14 = 3 .08 > Above 
2 . 9 4 - 0 . 1 4 = 2 .8 > Below 
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The spatial distribution of rainfall is not 
adequate and is also not uniform in all over the West 
Bank. The greatest single factor that influence 
agriculture in the West Bank is rainfall. However, the 
scarcity of rainfall has often resulted in the feature 
of crops as the table No.l reveal the variation in 
rainfall during 1961 to 1985. It is seen from the table 
that the coastal area have received the high rainfall 
mostly covering the Northwestern part of West Bank. 
However, the rainfall in some parts of Palestine varies 
considerably as the table shows that the average 
rainfall during the 1961 to 1985 is 14.18 inches as 
deviation shows that the average of the rainfall in these 
twentysix years has come about +0.14 which is the sign 
of the positive relationship of rainfall directly with 
the agricultural production. It has also been calculated 
that the difference between high, medium and low is not 
remarkable so far as the average annual rainfall of 4 
years gape is concerned although there are unique feature 
of the rainfall during 1977 and 1981 which shows the 
remarkable decrease of about 1.79 and 1.33 inches. 
On the basis of these calculations it may be 
said that without rainfall agriculture is impossible 
specially along the Northwestern part of Palestine 
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because the deviation between high, medium and low is 
3.08, 2.94 and 2.8 respectively. It is, thus, obvious 
that rainfall is one of the most important variable 
which influences the agricultural production of the 
country as this table established the relationship 
between the average rainfall and the phenomena of 
increase and decrease of an area. 
In a broader perspective the climate of the West 
Bank must be dealt with the Jordan valley and the 
Maritime slopes of Palestine. The Jordan valley and the 
maritime slopes of Palestine present a great variety of 
climatic soil, flora and fauna. The climate is cool in 
the Northern hills and tropical in deep depression of 
Jordan. While a certain area of greater Palestine are 
suitable to all crops and fruits characterise of 
temperate zones, while as most of the areas are too 
worst for cultivation of decielous trees. Palestine as 
a whole falls in sub-tropical belt. Areas like sedom and 
dead sea experience tropical heat and high mountain have 
cool temperate climate. In Jerusalem, area lying at a 
height of 1900 feet above sea level where snow fall, 
occured while on the North side there prevail a heavy 
rainfal1. 
In ancient Hebrew culture and discription, the 
year was divided into two season, the autumnal spring 
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season of the rain and the season of the sun. There are 
no distinct transition period. Rainfall is generous in 
the highlands during the winter but it is slight in the 
wgel s in the lower part of the Jordan valley and in 
Sinai peninsula where it drop to 5 inches and less per 
year. Rainfall in these regions is irregular. The 
nearness of the great Arabian desert to a warm sub-
tropical sea and this separating by the Palestine and 
trans-Jordan highlands bring almost a remarkable daily 
alternation of winds. During the day as the desert 
heats up under the blistering rays of summer sun the air 
rises and drew in winds from sea. In narrow valleys and 
mountains gaps winds rises and blow at high velocity as 
it trying to free themselves from a prison, and rains 
dark clouds into the sky. While at Kurnub in the Negels 
baren disert the ruins of ancient dams and irrigated 
tenaces, there is a Khamsin moving West wind like a 
great wall and overcoming the West wind of the Sea. As 
the Khamsin bore down upon the Western end of the Jordan 
river the wind change from West to East and there left 
the atmosphere was full of exilating desert. 
There is no rain from May to November. The 
season is long and dry except for the temporary effect of 
dew which reduces evaporation losses and adds to the 
moisture supply from vegetation. 
IJ/ 
Rain water is being stored in soil cristeruns 
and underground. The farmer plough the land to open it 
upto the rain. The character of the rain is thus of 
primary importance to the success of crops. By the use 
of measures for conserving soil and water, it is possible 
to store hard rain as well as gentle ones. 
The amount of rainfall not only waves greatly in 
different West Bank areas reaching it maximum of 70 
inches on the slopes of Lebanon and it is minimum in the 
Jordan valley and Sinai peninsula but it also shows 
variations from year to year in same locality. These 
variations are greatest in the semi arid Negev and 
improve peculiar problems on farming in that region. We 
have, however, encountered the same problems in the 
greater North plains of the United States. 
The most beneficial winter rains are those which 
are evenly spaced. If rains occur at long intervals 
crops suffer unless they are planted in soil deep enough 
to store moisture. It is for this reason that latter 
rains are important. This reflect the moisture of soil 
sufficiently to carry the crops to harvest time. Such 
later rains are frequent during February. It come 
straight down in a steady and heavy fall yielding an 
abundance of water. Most of the hill land however, was 
not prepared for this generous blessing. 
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Technological Aspect : 
Agricultural development is connected with 
historically to the process of Mechanization of the tasks 
performed by the farmers of any particular region or 
areas. In many countries of Asia, Latin America and in 
the Africa this process released labour from the 
agricultural sector to work in the industrial and 
service sector along with and the technical know how and 
the capital invested to mobilised the means of production 
in agriculture to get higher yield and more and more 
total food production. The process was complimented by 
the production of goods in the industrial sector for the 
use in production as well as for consumption on the farm. 
Increased in productivity allowed many of these countries 
notably Australia, Canada and United States to become a 
major exporters of the farm production. 
The countries which transformed themselves into 
modern agricultural nations however, accomplished this 
task over several decades and had a resource which 
favoured the initial industrial capital in the form of 
mechanised equipment for labour and production. At this 
time and in the same rate there were corresponding 
development which changed the physical and economic 
infrastructure as to allow for extend and orderly market 
management, the development of institutionalised banking 
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system for the provision of credit to the enterprising 
form etc. Developing countries of Asia clearly do not 
have the same set of economic and Institutional 
resources. 
The resources in those countries is confined in 
many cases, with large population with extra land on 
which to settle, inadequate capital resource and a 
relatively under-developed transportation and service 
infrastructure. For these reasons it is clear that a 
different approach needs to take into account, when 
considering the development of farm mechanization in this 
region of West Bank, This doubtly true that wheat comes 
to assessing the problems surrounding the mechanization 
of tasks associated with small farmers. Such an 
assessment requires an analysis of those factors making 
for a difference between the social and economic rates of 
return to mechanization. Such a factor pricing and 
employment effects which in turn effect the strategy 
adopting in promoting appropriate mechanization for 
farmers use. 
Technological mechanism are directly related the 
growth in agricultural economy. Technological means can 
foster the agricultural potentiality of any region not 
only of West Bank or the Gaza Strip. 
This part of the chapter will therefore consider 
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the problem of modern technological use by the farmers of 
different regions-particularly by the West Bank farmers 
who have vast practical and field experience. These 
farmers have been using four modern technological and 
complimentary inputs e.g. HYV Seeds, Fertilizers. 
Irrigated water and use of modern machineries for 
piaughing and harvesting the land. 
1. Irrigated Water : 
Irrigated water is the prime factor in Agricul-
tural growth and the efficient use of it is necessary for 
the optimum use of other factors of production especially 
fertilizers. Indeed, the relationship between fertilizer 
and water use is so close to each other that there is a 
growing feeling that this factor should not larger be 
evaluated separately. In this connection it was proved 
out that farmers both larger and small utilizers under 
conditions when proper irrigation and weather conditions 
are unstable or in doubt, therefore, the use of water 
for better growth in the field of agriculture is must and 
the means of irrigation through which water can be 
supplied to the farms are also varied. Irrigation 
facilities in this part of Palestine are of several types. 
During recent times it has been estimated that in 
land potentiality ultimately available for farming under 
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irrigation is 5.3 m dunums, which 4.6 ni dunums given for 
the area potentiality available for dry farming. There 
are also 8.5in dunums available for natural pasture and 
0.9m dunums for a fOi'estation. 
The main factor limiting agricultural development 
in the West Bank is not land but the availability of 
water. Since on average 800 cubic m of water are needed 
per annum to irrigate one dunum of cultivated are, it is 
obvious that West Bank must harness all its water 
resources. For this reason the government established a 
special water administration headed by water 
commissioner who has statutory powers to control and 
regulate both the supply and consumption of water. 
The year from October 1981 to September 1982 
witnessed advance in the agricultural production which 
rose by 8 per cent in comparison with the previous 
year. This was accompanied by 3 per cent rise In far-
mers input, so that net production rose by 14 per 
cent. Thise price received by the farmers rose by 118 
per cent less than the rate of increase of farmers cost 
and slightly more than the consumer's price index. 
During 1983-84 wheat production reached 110,352 
metric tonnes, a 62 per cent decline in comparison with 
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The following table •show.'^  very well 
irrigation in the West Bank (Palestine) 000 Hect. 
TABLE - 4.3 
IRRIGATED LAND 
the 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Total Lane 
(000 Heet) 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
Area Undei 
F.G.Crops 
(000 Hect. 
154 
156 
155 
152 
153 
156 
157 
149 
150 
146 
142 
146 
153 
159 
155 
151 
146 
130 
127 
117 
117 
111 
148 
Gross 
Irrigated 
Area 
85 
85 
83 
82 
84 
81 
80 
80 
77 
76 
76 
78 
79 
79 
76 
70 
62 
61 
55 
55 
54 
63 
Net I 
Area 
62 
67 
64 
65 
67 
61 
61 
63 
67 
67 
69 
73 
75 
76 
75 
75 
65 
65 
62 
62 
57 
70 
rrigated 
147 
152 
147 
147 
151 
142 
141 
143 
144 
143 
145 
151 
154 
155 
151 
145 
127 
126 
117 
117 
111 
113 
Percent 
Irrigated 
area 
42.2 
44.0 
43.5 
44.2 
44.3 
32.8 
43.2 
44.0 
46.5 
46.8 
46.8 
48.3 
48.7 
49.00 
49.6 
51.6 
51.2 
51.5 
52.9 
52.9 
51.2 
52.6 
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1982/83 where as some of the other crops among the foodgrains 
increased tremendously for example potatoes increased by 
nearly 55 per cent. However, it is all due to increase 
in the irrigation facilities. The irrigation in the 
whole West Bank is as important as the soil in the human 
body. The Arabs who are the original inhabitants of 
Palestine and the jews whose father and grandfathers 
migrated from different parts of the Europe and settled 
down in Israel and moved to occupied territories after 1967 
wars, both of them are using water with great importance 
and giving stress on the development of farm production 
by irrigating the fields and hence the production can go 
up. As a matter of fact the main factor limiting the 
agricultural development is not land but the availability 
of water particularly in Arab occupied Areas. 
Use of Tractors : 
It is seen from the table - 3 of this chapter 
that the tractors per thousand hectars in the whole 
Palestine right from the 1961 have been shown a great 
variation. The large number of tractors used per 
thousand hectares were find in the year 1983. The yield 
kg. that has also gone very high during that period. On 
the other hand less number of tractors used per thousand 
hectare were found in the year 1969 and 1971. The year 
has recorded the total number of tractors as 15005 
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Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
TABLE - 4.4 
TRACTORS PER THOUSAND HECTARE 
Total No. 
of Tractors 
14000 
14025 
14045 
14050 
15000 
15000 
15225 
15250 
15305 
16435 
16005 
16655 
17830 
19535 
19250 
21100 
22850 
23910 
24000 
24050 
24088 
25500 
26000 
Foodgrain 
Total Area 
154 
156 
155 
152 
153 
156 
157 
149 
150 
146 
142 
146 
153 
159 
155 
151 
146 
130 
127 
117 
117 
111 
148 
Tractors/ 
Thousand 
Hect. 
90.0 
89.90 
90.61 
92.43 
98.03 
96.15 
96.97 
102.34 
103.36 
112.556 
112.71 
114.07 
116.53 
122.86 
124.17 
139.73 
156.50 
183.92 
188.97 
205.55 
205.88 
229.72 
175.67 
Source : (A) FAQ Production Year Books - 1961-84 
(B) Computed on the basis of FAO Production 
Year Book. 
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The yield kg./hect, was recorded in that period. Thus 
obviously from the table the tractors usage have direct 
relationship with the production process. However, the 
rapid and fast mechanization had taken a very important 
place in the West Bank areas either as a occupied land or 
independent Arab farm land. It is also evident from the 
table since 1971 to 1981 the tractors were used per 
thousand hectare have shown a gradual increasing trend 
among all years the large number of tractors used per 
thousand hectare were found in the year 1977, while the 
less number of tractors used per thousand hectares were 
found in the year 1971-72. In this year the tractors 
used had not gone above the 16655 thousand hectare. The 
yield per kg. is also quite influenced. In the same year 
the yield kg. that has shown a variation. On the whole 
it is seem that tractors used per thousand hectare had 
also gone up. 
Use of Threshers : 
The following table reveal the facts that every 
mechanised device always play a very important role 
in the development. West Asia is a very important 
region where gross agricultural innovation 
have been taking place. West Bank have been a 
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agricultural area but after the creation of a new state 
in the heart of Arab land the agriculture was also got 
so many new means to develop their agricultural output. 
Threshers along with irrigation, tractors and ferti-
lizers are of course very vital: 
TABLE - 4.5 
THRESHERS PER THOUSAND HECTARE 
YEAR 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Source: (A) F 
NO. OF 
THRESHERS 
554 
565 
571 
577 
585 
598 
612 
630 
635 
575 
570 
500 
520 
505 
520 
225 
540 
630 
650 
662 
669 
692 
712 
AO Production 
FOODGRAIN 
TOTAL AREA 
154 
156 
155 
152 
153 
156 
157 
149 
150 
146 
142 
164 
153 
159 
155 
151 
146 
130 
127 
117 
117 
111 
148 
vear books 1961 
PER 
THOUSAND 
HECTARE 
3.59 
3.62 
3.68 
3.79 
3.82 
3.83 
3.89 
4.22 
4.23 
3.93 
4.01 
3.04 
3.39 
3.17 
3.35 
1.49 
3.69 
4.84 
5.11 
5.65 
5.71 
6.23 
4.81 
-84. 
(B) Computed on the basis of FAO production 
year book. 
It is seen from the table four of this chapter that use 
of threshers and combined harvestors have not exceeded 
more than of the tractors used per thousand hectare. 
The large number of threshers used were recorded in the 
year 1982. In 1982 the threshers used had gone upto 6.23 
per thousand hectare and the yield was recorded in the 
same year 1874 kg. per hectare. In the year 1977 and 
1978 the number of threshers used were 3.69 and 4.84 per 
thousand hectare and the yield recorded was 1958 and 
1638 kg./hect. respectively. On the other hand less 
number of tractors used per thousand hectare had gone 
upto only 156.50 and 183.92 respectively. In the year 
1977 the yield kg./hectare had reached upto 1715. 
While during 1969 to 1975 the threshers used per thousand 
hectare have recorded a variation great. Among these 
fluctuating years the large number of threshers were used 
in the year 1969 and lowest number of threshers were used 
in the year 1975. It is thus evident from the table 4 
that during 1976 to 1982 there is a steady increase in 
use of threshers almost equally. But the strange 
feature of all these years is that the ratio of threshers 
used in 1983 remarkably fell down. The threshers used 
in 1983 was recorded as 4.81 per thousand hectare while 
in 1982 it was 6.23 per thousand hectare. 
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TREND IN FOODGRAIN PRODUCTION IN WEST BANK 
The study of trends in agricultural development 
is important as one can see the changes occuring as well as 
forecaste can be made regarding the future prospects 
of agricultural developme.ic, One of the basic objective 
of the study is to see the stability or instability 
prevailing in this sector of economy. Because the past is 
related with the present and present situation is related 
with the future. These trends can be related with the 
trends of population growth to solve the food problem of a 
country. Similarly various types of demand for agricul-
tural products is depend on the production trend of a 
region. 
The purpose of the trend study is to examine the 
cause of non fulfilment of target and to see the stability 
or instability in area, production and yield. A positive 
Ali Mohammad, Amani K.Z., Regional Imbalances in 
Yield and Growth Levels of Rice Production in 
India, The Geographer, Vol. XXXII, No.2, 
July, 1985, Aligarh Muslim University, 
Aligarh, p. 56. 
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trend of growth In area, production and yield will lead 
towards the increase in production, because of the increase 
in yield and area, similarly a negative trend will lead 
towards the decrease in production because of various 
reasons mainly environmental, technological and 
institutional. A continuous negative trend may pose a 
serious threat to the agriculture and the future of it can 
be predicted very easily. The problem becomes more unpre-
dictable when the sequence is missing and the trend curve 
is very broken. In this situation it is very difficult to 
predict the future of agricultural development. Most of 
the countries of West Asia are facing the problem of 
complex trend of development because of the large scale 
2 
dependency on rainfall . In this regard to draw a trend 
line either increasing or decreasing is very difficult. 
The problem of the region like West Bank under study is 
facing a very serious problem for which the prediction is 
3 
not possible, because of high dependency on rainfall. It 
is very easy to draw a trend line in any West Asian country 
like Egypt because of the negligible dependency on rainfall 
as all the land under cultivation is irrigated and an 
assured supply of production is received every year with a 
All Mohammad, Some Aspects on Food Security and 
Agricultural Production in West Asia, 1985, 
Centre of West Asian Studies, Aligarh Muslim 
University,Aligarh, pp. 6-9. 
Nyrop, R.F., Area Handbook for Syria, Damascus, 
1971. DD. 338-343. 
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slight deviation from the normal production. In such a 
situation the input intake and its consumption at the 
increased rate will determine the amount of production in 
each successive years, decided with the level of input 
intake because it Is obvious through the response of 
various years in a certain amount of technological input 
will give a certain amount of output. It can only be 
predicted in a region where area under irrigation is very 
high which is very meager in the West Bank of 
Palestine. 
The following are the major trend objectives of the 
study: 
(a) To study the trend (either increasing or decreas-
ing) of area growth. If the trend is associated 
with high or low fluctuations the assured 
production cannot be achieved. 
(b) To study the trend of yield growth, if the trend is 
very smooth and showing an increasing trend it is a 
sign of development. 
4. Richards, A., Egypt's Agricultural Development, 
Technical and Social Change, 1982, Colorado, 
pp. 208-212. 
5- Ibid., pp. 112-131. 
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(c) To study the trend in production growth and if the 
trend is showing the tendency of continuous 
increase an assured supply of foodgrain is 
predicted in the coming future. 
(d) To predict the future production and prospects for 
development. 
The West Bank of Palestine characterized by 
extreme mainly suit in their relative endowments of land. 
The region is having at least a satisfactory position with 
respect to agricultural production as compared to other 
parts of Palestine. The Palestine has passed through a 
marked negative trend in foodgrain production situation 
from 1961 to 1981 and recently the negative trend is 
recorded. Under such a high unstable situation prevailing 
within the agricultural economy of the country. One can 
not easily have an assessment regarding the import policy. 
The negative trend in foodgrain production, of course is 
having many geographical, social, economical and above all 
political factors. 
Such kind of study has not been done so far. 
However, some studies has been done regarding the trends 
in area, production and productivity on the country level 
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as a whole but not on small regional level whose data is 
also difficult to obtain due to political uncertainty and 
expansionism. In the absence of micro or macro units it 
is very difficult to draw the satisfactory conclusion for a 
region like Palestine which has a marked variations in a 
number of geographical conditions. The studies so far 
carried out can be grouped as following. 
I. Trends in area and production 
II. Agricultural production, trends and components 
III. Growth level in production 
IV. Measurements of agricultural growth 
The importance of agriculture in the economic 
development is borne out by the fact that agriculture 
provides the basic ingredients necessary for the existence 
of mankind and also provides most of the raw materials to 
other sectors of activity. It is an open secret that 
agricultural trend has a positive advantage as against the 
industrial trend, as small doses of scare capital often 
bring for greater returns in agriculture than they do in 
the more capital industrial sector particularly in 
Palestine after 1948, the creation of a new nation-
Israel. Furthermore, the expansion of industry without the 
expansion of agriculture will be having negative effect on 
153 
agricultural trend as it happened negative with Agriculture 
in former Yugosalavia-where industrial capacity is 
standing idel because of lack of necessary inputs. 
Agriculture sector is for more important for the 
economic development of West Bank as more than 75% of its 
population still live in very remote diserted areas and 
depend directly or indirectly on agriculture for their 
livelihood. The trend is showing the changes brought 
about in the agricultural segment of West Bank economy 
since the Palestine came into being which is very insigni-
ficant as a whole as it is almost at war since 1948. The 
agricultural reform initiated by the Jordan, Syria and 
Israel loosened the tribal and clan system which were 
thwarting agricultural development and permitted the use 
of be knowledged inputs at a larger scale to the 
Palestinian. 
Agriculture, the mainstay of the people of West 
Bank contributing very negligible in the economy of the 
Palestine. Being a insufficient productive agricultural 
region of Palestine, the West Bank is still in subsistance 
stage so far as agricultural development is concerned as 
mechanization and sophisticated technology in the field of 
development has not been fully introduced in the region. 
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elimatically as well as in terms of soil composition for 
the trend development of cereal crops like Wheat, Barley, 
Rice and Maize. Keeping in view the geographical and 
locational aspects of the West Bank of Palestine the 
agriculture has to play a dominant role for the development 
of the economy as the region is very poor in terms of 
industrial set up which ultimately enhance te 
agriculture. Hence, the trend can show that the attention 
has been paid for the development of high quality of cereal 
crops in terms of acreage production in order to improve 
the living standard of Palestinian people. 
As different agricultural expert used different 
methodologies to find out the trend in area, production and 
yield. The region is completely depended upon rainfall and 
soils conditions so in using the simple formula a key role 
production and yield trend depend upon input sources which 
may show the increase or decrease in area, production and 
yield. 
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These studies can only serve the purpose of methodology 
used and approaches to understand the problem. 
(a) Shafi, M. , Trends in Area and Production in Food-
grain in India,The Geographer, 1983, Vol, 
XXX, No. 2, pp. 1-TT. 
(b) Bashara, A., Trends and Planning of Industrial 
Location in the Egyptian Region of the 
U.A.R., The Geographer, 1965, Vol. XII, 
PP. 1-12. 
(c) U.S. Deptt. of Agriculture, Agriculture Economic 
Report 15, Trends in India's Agricultural 
Trad. , p.p. 5-11. 
(d) Shafi, M. , Food Production and Consumption in 
Developing Countries, The Geographer, 1983, 
Vol. XXX. 
(e) Shafi, M. , Regional Distribution of Cereals and 
Live Stock in the Islamic World, The 
Geographer, 1980, Vol. XXVII, No.1, pp. 1-9. 
(f) Shafi, M., Food Systems in the Developed and 
Developing World, The Geographer, Vol. XXX, 
No. 1, pp. 1-5. 
(g) Kastrowicki, J., Land Use Systems and their Impact 
on Environment: An Attempt at a Classifi-
cation, The Geographer, Vol. XXX, No. 1, 
pp.6-14. 
(h) Ahmed, A.A. Geographical Approach to the Problems 
of Land Use in the Indian Desert, The 
Geographer, 1968, Vol. XV, pp. 141-147. 
(i) Amani, K.Z., All Mohammad, Wheat Production in 
India, The Regional Dimension, The Geogra-
pher, 1986, Vol. XXXIII, pp. 6477^-; 
(j) Sharma, T.C. Countinho, 0., An Analysis of Changes 
in Area Productivity and Production of 
Sugarcane in Karnataka, The Geographer, 1980, 
Vol. XXVII. 
(k) Kaistha, A.C., Benerji, A.K., and Rai, B.C.,A note 
on the Trends in Yield Rates of Maize in 
India During first Three Five yea Plan, India 
Society of the Agricultural 
Statistics, 1975,Vol.XXVIII,pp.85-88. 
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Role of Agriculture in Regional Development : 
The importance of agriculture in the economic 
Development is borne out by the fact that agriculture 
provides the basic ingredients necessary for the exis-
tence of man kind and also provides most of the raw 
materials to other sectors of activity. The standard of 
regional development depend upon trend of foodgrain 
production which ultimately affect the regional development 
in any walk of life. The inhabitants of West Bank is also 
very much influenced the foodgrain trend as directly or 
indirectly reflect the economic development of this 
disputed region, the expansion of industry without the 
expansion of agriculture will be having negative effects 
on agricultural trend as happened negative with Argentina 
and Yoguslavia - as it is already mentioned earlier where 
industrial capacity is standing idle because of lack of 
necessary inputs due to lack of agriculture. 
Agricultural sector with the industrial sector is 
far important for the Economic development of West Bank as 
more than 75 per cent of its population still inhabited in 
very remote deserted areas as stated earlier and depend 
directly or indirectly on agriculture for their livelihood. 
Whatever their religious faith may be the changes brought 
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about in the agricultural segment of West Bank economy 
since the independence has been significance as the area is 
dominated by Muslim Arab. The agrarian reforms initiated 
by the Jordan, Syria and Israel loosened the tribal and 
clan system which were thwarting agricultural 
development, and permitted the use of technological inputs 
on a larger scale. 
Agriculture, the mainstay of the people of West 
Bank contributing very meagre. Being the insufficient 
productive agricultural region of Palestine the West Bank 
is still in subsistence stage till 1967 so far as 
agricultural development is concerned. All over the West 
Bank region the sophisticated agriculture machines and 
input tools have been introduced in the occupied land by 
new settlers from European Countries but the area under 
Muslim Arab still persist the same subsistence 
agricultural trend which is mainly based on natural factors 
which do not increase the productivitiy of the land. There 
is remarkable agriculture difference in the areas between 
jews and Arabs. Due to the poor input the trend of food-
grain production in the West Bank is poor. Hence attention 
has been paid for the development of high quality of cereal 
in terms of acreage production in order to improve the 
standard of Palestinian. 
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Foodgrain: Growth in Area, Production and Productivity: 
The average area under foodgrains is 0.144 million 
hectares during 1961 to 1983. Among these twenty three 
years under study eleven years have gone under negative 
trend. The highest negative trend is shown by the year 
1978 by -10.957o and the lowest negative trend have been 
shown by the year 1963 by -0.64 per cent. The remaining 
years have not shown the remarkable variation trend. Among 
the positive years the highest positive trend is shown 
during the year 1983 by 33.33 per cent and the remaining 
positive years have shown the similar trend in area as 
negative trend, and the lowest positive trend have shown 
during 1963 and 1965 by 0.65 and 0.64 per cent respec-
tively. The year 1981 have not shown any increase or 
decrease in area as shown in Table I. 
The total average production of foodgrains is 
recorded about 0.238 million metric tons during the years 
1961 to 1983. Among these years eight years have gone 
under negative trend and the remaining fifteen years have 
gone under positive trend. Among the negative trend years 
the highest negative production trend have shown by the 
years 1978 and 1979 by -25.52 and -24.88 per cent 
respectively. The lowest negative trend is shown in the 
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year 1964 by -0.51 per cent. Among the positive years one 
of the remarkable increase have been shown during the year 
1983 by 108.18 per cent and the lowest positive trend of 
production have recorded during the year 1971 by 0.93 per 
cent. The years 1962 and 1969 have not shown any increase 
or decrease in production. 
The total average yield recorded by the foodgrains 
is 1652 kg per hectare. The yield situation is completely 
different from the area and production. The highest 
positive trend is recorded during the year 1980, 1974 and 
1983 by 110.95, 68.43 and 56.30 per cent respectively and 
the lowest positive trend is shown by the years 1967 and 
1972 by 0.39 and 0.46 per cent respectively while as the 
highest negative trend is recorded during 1979 by -23.07 
per cent and the lowest decrease in yield is recorded by 
the year 1969 by -0.64 per cent. Although there is a great 
variation in yield as shown in the table 1 that all the 
years have recorded alternate increase or decrease. 
It is evident from the table 1 and figure 3.1 that 
the increase in production is controlled both by the 
increase in area and yield. Most of the years is recorded 
under a situation of phenomenal growth in area but 
production is shown more or less decrease specially after 
FOODGRAINS : PRODUCTION AND PRODUCTIVITY 
Year 
1961 
1 962 
1963 
Arec 
(000 
Hec 
154 
1 56 
155 
1464 1]S2 
1M6S 
1 966 
I9h/ 
1^68 
1969 
197U 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Total 
Ave-
rage 
1 5 ] 
156 
1 5/ 
1 ^ q 
150 
146 
142 
146 
153 
159 
155 
151 
146 
130 
127 
117 
117 
111 
148 
144.7 
Produc-
3 tion 
) (000) M. 
t .Tons. 
192 
1 92 
146 
195 
204 
2 00 
A-; 
^08 
208 
212 
214 
221 
208 
364 
322 
259 
286 
213 
160 
311 
267 
208 
433 
238.0 
Yield 
kg./ 
Hect. 
1247 
1000 
1264 
1283 
1333 
1282 
1287 
1396 
1387 
1452 
1507 
1514 
1359 
2289 
2077 
1715 
1960 
1638 
1260 
2658 
2282 
1874 
2926 
1652.0 
• 
Percent 
Area P 
-
1 .29 
-0.64 
-1.93 
0.65 
1 .96 
0.64 
5,09 
0.67 
-2.66 
-2.73 
2.81 
4.79 
3.92 
-2.51 
-2.58 
-3.31 
-10.95 
-2.30 
-7.87 
0.0 
-5.12 
33.33 
0.57 
Growth 
roduction 
-
0.0 
2,08 
-0.51 
4.61 
-1.96 
1.0 
2.97 
0.0 
1,92 
0.93 
3.27 
5.88 
75.0 
-11.53 
-19.56 
10.42 
-25,52 
-24.88 
94,37 
-14,14 
-22,9 
108.17 
8.65 
Rate 
Yield 
-
-19.80 
26.4 
1 . 50 
3.89 
-3.82 
0.39 
8.46 
-0.64 
4.68 
3.78 
0.46 
-10.23 
68.43 
-9.26 
-17,42 
14.28 
-16,42 
-23.07 
110.95 
-14.14 
-17.87 
56.30 
7.17 
Source : Conputed on the basis 
Books (1961 to,1983), 
Agricultural Organisation of the 
of FAQ Production Year 
published by Food and 
United States. 
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1975 onwards. In the most of the years increase or 
decrease in yie]d is responsible for the increase and 
decrease in production except of few years where production 
increase by the increasing in Area. No doubt, the 
production is mainly affected by the decrease in area but 
largely the yield is responsible for the increase and 
decrease in production such relationship of the area, 
production and productivity is shown in figure 3.1. 
Cereals: Growth, Area, Production and Productivity: 
Among foodgrains crops, cereals contributing about 
91 per cent to the total foodgrain area. So far as the 
trend in area is concerned, out of twenty three years from 
1961 to 1983, fourteen years have recorded negative trend 
and the remaining nine years have gone under the positive 
trend. Among negative years the highest negative trend is 
recorded during 1978 by -11.4 per cent and the remaining 
years have gone more or less same negative deviation except 
the year 1963 which recorded the lowest negative trend by 
-0.6 per cent (Table 2 and figure 3.2). 
The total average production recorded by Cereals 
is 0.228 million metric tons. Among various negative years 
the highest negative trend is recorded by the year 1981 
TABLE - 5.2 163 
CEREALS : PRODUCTION AND PRODUCTIVITY 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
19 73 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
T o t a l , 
Averag^ 
Area 
in 
(000) 
Hect 
147 
14^ 
148 
149 
148 
148 
150 
144 
142 
138 
134 
137 
146 
150 
150 
14 5 
140 
124 
121 
1 10 
U)7 
101 
1 4 l | 
131.26 
Production 
of Cereals 
(000) 
M. Tons. 
185 
185 
187 
187 
193 
191 
192 
197 
197 
202 
206 
211 
199 
353 
312 
252 
2 78 
205 
152 
301 
2 56 
197 
424 
228.78 
Yield 
Kg./Hect 
1 2 5 8 . 5 
1 2 4 1 . 6 
1 2 6 3 . 5 
1 2 8 0 . 8 
1 3 0 4 . 0 
1 2 9 0 . 5 
1 2 8 0 . 0 
1 3 6 8 . 0 
1 3 8 7 . 3 
1 4 6 3 . 7 
1 5 3 7 . 3 
1 5 4 0 . 1 
1 3 6 3 . 0 
2 3 5 3 . 3 
2 0 8 0 . 0 
1 7 3 7 . 9 
1 9 8 5 . 7 
1 6 5 3 . 2 
1 2 5 6 . 1 
2 7 3 6 . 3 
2 3 ^ ? . 5 
1 9 5 0 . 4 
3 0 0 7 . 0 
1742 
Per cent Growth 
Area 
-
1 .36 
- 0 . 6 
- 1 . 3 
- 4 . 3 
0 . 0 
1 .3 
- 4 . 0 
- 1 . 3 
- 2 . 8 
- 2 . 8 
2 . 2 
6 . 5 
2 . 7 
0 . 0 
- 3 . 3 
- 3 . 4 
- 1 1 . 4 
- 2 . 4 
- 9 . 0 
- 2 . 7 
- 5 . 6 
3 9 . 6 
Production 
-
0 . 0 
1 .0 
0 . 0 
3 . 2 
- 1 . 0 
0 . 5 
2 . 6 
0 . 0 
2 . 5 
1 .9 
2 . 4 
- 5 . 6 
7 7 . 3 
- 1 1 .6 
- 1 9 . 2 
1 0 . 3 
- 2 6 . 2 
- 2 5 . 8 
9 8 . 0 
- 1 1 4 . 9 
- 2 3 . 0 
1 1 5 . 2 
Rate 
Yield 
-
- 1 . 5 
1 .7 
1.0 
1.8 
- 1 . 0 
- 0 . 8 
6 . 8 
1.4 
5 . 5 
5 . 0 
0 . 1 
- 1 1 . 4 
7 2 . 6 
- 1 1 . 6 
- 1 6 . 4 
1 4 . 2 
- 1 6 . 7 
- 2 4 . 0 
1 1 7 . 8 
- 1 2 . 5 
- 1 8 . 4 
5 4 . 1 
Source : Computed on the basis of FAO Production Year Books 
(1961-1983). 
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by -114.9 per cent and remaining seven years of negative 
trend have not shown much variations except the year 1966 
which is shown the lowest negative trend by -1.0 per cent. 
Moreover, among various positive years the two years i.e. 
1983 and 1980 have shown a unique increase in production by 
116.2 amd 98.0 per cent respectively. The remaining 
positive years have shown the more or less negligible 
increase except three years i.e. 1962, 1964 and 1969 where 
the production remain the same as it was in these previous 
respective years. 
The total average yield recorded by cereal is 1742 
kg. per hectare. The yield situation is quite different 
from the area and production, where the highest positive 
trend is shown during the year 1980 by 117,8 per cent where 
the highest positive trend in area and production is shown 
in the year 1983. However, the normal increase in 
productivity is recorded from 1963 to 1972 where the 
increasing trend has not gone upto the level of not more 
than 6 per cent as shown in figure 3.2. However, ten 
years have recorded negative trend where from 1973 to 1982 
have recorded not more than -24 per cent decrease in 
productivity. The previous years i.e. 1962, 1966 and 1967 
have recorded -1.5, -1.0 and -0.8 per cent decrease in 
productivity (Table - 2). 
It is obvious from the table and the figure given 
in this ongoing chapter that the increase and decrease in 
area is not only responsible for the increase and decrease 
in production but the increase and decrease in productivity 
is also responsible for the increase and decrease in 
production. Although the increase and decrease in 
productivity is directly responsible for the increase and 
decrease in area. One of the glaring example of the 
increase in production is 1983 where the cultivated area 
has increased all of sudden which affect the two fold 
increase in productivity resulted in a three times increase 
in production. 
Pulses: Horizontal and Vertical Development in Area, 
Production and Productivity: 
Pulses are having its own importance in 
agricultural growth and development everywhere. Pulses in 
the West Bank contributes about 9 per cent area to the 
total foodgrain area. The total average area of pulses is 
about 7 thousand hectares during 1961 to 1983. Out of the 
stated 23 years, 8 years have gone under negative trend. 
The highest negative deviation is shown during 1975 and 
1983 by -44.44 and -30.00 per cent respectively. Other 
years are also having the higher negative trend. Among 
the various positive years the highest horizontal expansion 
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in area of the pulses is recorded in the years 1966 and 
1969 by 60.00 per cent each. However, there are various 
years which have no horizontal expansion. 
The total average production recorded by pulses is 
about 9 million metric tons during the span of 23 years 
under study. This vertical expansion of production is not 
showing any remarkable change because there is an 
alternate increase and decrease which have not gone more 
than .001 million metric tons. Moreover the annual 
deviation among the various negative years is more or less 
unremarkable as the highest annual decrease in production 
have not gone more than -30.00 per cent during 1976. 
Other negative years are recorded more or less the same 
trend. Although the vertical increase in production is 
showing the same trend as it is in the horizontal increase 
in area. Among the various positive years the highest 
positive trend ranged between 25 to 37 per cent only. 
(Table 3 and figure 3.3). 
The total average yield recorded by the pulses is 
1339 kg. per hectare. Out of these twenty three years only 
5 years have recorded the negative trend in which the 
highest negative deviation is recorded during 1966 and 
1976 by -48.86 and -41.65 per cent respectively. The 
lowest trend have shown during the years 1974 by -4.97 per 
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Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Area 
(000) 
Hect. 
7 
7 
7 
6 
5 
8 
7 
5 
8 
8 
8 
9 
7 
9 
5 
6 
6 
6 
6 
7 
10 
10 
7 
7 
Produc-
tion 
M.Tonnes 
7 
7 
9 
8 
11 
9 
10 
11 
11 
10 
8 
10 
9 
11 
10 
7 
8 
8 
8 
10 
11 
11 
9 
9 
TABLE - 5 . 3 
PULSES 
Yield 
l<g./ 
Hect. 
1000 
1286 
1333 
2200 
1125 
1429 
2200 
1375 
1250 
P e r c e n t a g e Annua 
Area P r o d u c t i o n 
0 .0 
0 . 0 
- 1 4 . 2 8 
- 2 0 . 0 0 
60 .00 
- 1 2 . 5 
- 2 8 . 5 7 
60 .00 
0 .0 
1000 1 0.0 
n i l 
1286 
1222 
2000 
1167 
1333 
1333 
1333 
1429 
1100 
1100 
1286 
1339 
- 1 2 . 5 
- 2 2 . 2 2 
22.22 
- 4 4 . 4 4 
20 .00 
0 .0 
0 .0 
0 .0 
16.66 
42 .85 
0 .0 
- 3 0 . 0 0 
0 . 0 
28 .57 
- 1 1 . 1 1 
3 7 . 5 
- 1 8 . 1 8 
11 .11 
10 .00 
0 . 0 
- 9 . 0 9 
- 2 0 . 0 
2 5 . 0 
- 1 1 . 1 1 
22 .22 
- 9 . 0 9 
- 3 0 . 0 
14 .28 
0 . 0 
0 . 0 
2 5 . 0 
1 0 . 0 
0 . 0 
- 1 8 . 1 8 
1 Growth 
Y ie ld 
0.0 
128.6 
3.6 
65 .04 
- 4 8 . 8 6 
27.02 
53 .95 
38 .63 
9.09 
- 2 0 . 0 
11.10 
15 .75 
- 4 . 9 7 
63.66 
- 4 1 . 6 5 
14.22 
0 .0 
0 .0 
7.20 
- 2 3 . 0 2 
0 .0 
16 .90 
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cent. Among positive years the highest positive trend is 
recorded during 1963 by 128.6 per cent and the lowest 
positive trend is shown in the year 1964 by 3.6 per cent. 
It is evident from the table 3 that the vertical 
increase and decrease in production is completly governed 
by both increase and decrease in horizontal expansion and 
increase and decrease in productivity of the pulses. The 
true example of this fact is that the years from 1977 to 
1979 which are having the same area and productivity 
resulting in a stgnant situation of the production. 
Wheat: Horizontal and Vertical Development In Area, 
Production and Productivity : 
Wheat is the most important crop among all cereal, 
which constitute 70 per cent area to the total cereal area. 
In total foodgrain area the wheat of this region constitute 
63 per cent area. The total average area of wheat is 92 
thousand hectares during 1961 to 1983 period. There is a 
great fluctuation found in area during this period. Out 
of these twenty three years under study six years have 
gone under negative trend where the highest negative trend 
is recorded in the year 1970, 1979 and 1980 by -11.7 and 
-10.5 per cent each year. Among the various positive year 
TABLE - 5.4 
WHEAT 
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Year Area 
(000) 
Hectares 
Produc-
tion (000) 
M.Tonnes 
Yield 
Kg./ 
Hect. 
Percentage Growth Rate 
Area P r o d u c t i o n Y i e l d 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
58 
62 
64 
67 
70 
102 
110 
112 
111 
98 
108 
110 
112 
112 
104 
100 
104 
95 
85 
75 
78 
78 
100 
90 
102 
103 
105 
111 
111 
115 
112 
160 
110 
112 
120 
124 
274 
243 
203 
230 
175 
128 
250 
215 
100 
335 
1551 
1645 
1609 
1567 
1585 
1088 
1045 
1000 
1441 
1122 
1037 
1090 
1107 
2446 
2336 
2030 
2211 
1842 
1505 
3333 
2756 
1282 
3350 
6.89 
3.22 
4.68 
4.47 
45.71 
7.84 
1.81 
-8.9 
-11.7 
10.02 
1.85 
1.81 
0 
1.78 
-3.8 
3.8 
-8.6 
5 
5 
-10, 
-10. 
40 
0 
28.2 
13.33 
1.98 
1.94 
-3.80 
0.0 
3.603 
-2.6 
+ 42.8 
-31.25 
1 
7 
3 
120 
-11 
-16 
13 
-23 
-26.8 
95.3 
-14.0 
-05.34 
234.0 
8 
14 
33 
9 
3 
4 
3 
9 
+ 6.06 
-2.18 
-2.61 
1.15 
-31.35 
-3.95 
-4.30 
44.1 
-22.13 
-7.57 
5.11 
1.55 
120.95 
-4.49 
-13.09 
8.91 
-16.68 
-18.29 
121.46 
-17.31 
-53.33 
161.31 
Total 
Avgrag^ . 
92 158 1743 
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the highest positive trend have shown during 1966 and 1981 
by 45.71 and 40.00 per cent respectively and the lowest 
positive trend is recorded in the year 1968, 1972, 1973 and 
1975 whose percentage was not increased not more than 2 per 
cent by each year. 
The total average production of wheat is 0.158 
million metric tons during 1961 to 1983. Out of this span 
of twenty three year duration 9 years have gone under 
negative deviation and remaining 14 years have gone under 
positive deviation. Among negative years the highest 
negative trend was recorded only in 2 years i.e. 1978 and 
1979 by -31.25 and -26.8 per cent respectively while as the 
lowest negative trend was also recorded by 2 years i.e. 
1968 and 1965 by -2.6 and -3.8 per cent respectively. On 
the other hand the highest positive trend was recorded by 2 
years (1983 and 1974) by 234 and 120.9 per cent 
respectively. The lowest positive trend was also recorded 
during 1963, 1964 and 1971 whose percentage has not been 
increased by 2 per cent. 
Although the situation of wheat in productivity is 
quite different in area and production because there is a 
great variation found in yield situation of the wheat crop 
as more or less after a gape of 2 years there is an 
increased in yield. The total average of yield is 1.743 
174 
kg per hectare during this period. Out of these 23 years 
13 years have gone under negative deviation and the 
remaining 10 years have gone under positive deviation 
where the highest negative trend is recorded in the year 
1982 by -53.33 per cent and the lowest is recorded in the 
years 1963, 1964, and 1967 by -2.18, -2.61 and -3.95 per 
cent respectively while as the highest positive trend is 
recorded during 1983, 1980 and 1974 by 161.31, 121.46 and 
121.95 per cent respectively. The lowest positive trend 
is recorded in the year 1973, by 1.55 per cent (Table - 4). 
Figure 4.4. 
It Is thus obvious from the afore-mentioned 
discriptions that the yield situation of wheat is not 
directly related with increase and decrease in area. 
Although the increase and decrease in production is 
directly related with the increase and decrease in area. 
However, time productivity is also responsible for the 
increase and decrease in total production. 
Barley: Horizontal, Vertical Development in Area, 
Production and Productivity: 
Barley constitute about 23 per cent in total cereal 
production and about 20 per cent in total foodgrain 
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production in term of area. The total average area of 
Barely is .030 million hectares during 1961 to 1983. Out 
of the 23 years the 11 years have gone under negative trend 
and remaining 11 years have gone under positive trend. 
Aming negative years the highest negative deviation is 
recorded in the year 1981 by -46.6 per cent and the lowest 
negative deviation is recorded in the year 1965, 1964 and 
1976 by -6.25, -7.6 and -7.1 per cent respectively. 
While as among positive years the highest deviation is 
recorded during 1962 by 188 per cent whereas the lowest 
positive deviation is recorded during 1981 by 0.43 per 
cent. (Table No.4). 
In terms of total production Barley constitute 9 
per cent production to the total cereal production. The 
total average production is .021 million metric tons 
during this period. Out of these 23 years the highest 
negative deviation is shown in the year 1981 by -46.4 per 
cent and the lowest deviation is recorded in the year 
1963, 1967, 1965 and 1976 by -3,3, -3.7, -3.8 and -4.8 per 
cent respectively. On the other hand the highest positive 
deviation is shown during 1983 and 1962 by 169.2 and 
130.76 per cent respectively and the lowest positive trend 
is recorded in the year 1968 by 4 per cent only. Table 
176 
TABLE - 5.5 
THE DEVELOPMENT IN BARLEY 
1 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
We rage 
^otal 
Area 
(000) 
Hect. 
65 
52 
52 
48 
45 
30 
26 
22 
20 
20 
18 
20 
22 
28 
28 
26 
26 
20 
20 
30 
16 
16 
30 
30 
Produc-
t i on 
M.Tonnes 
13 
30 
29 
27 
26 
26 
25 
26 
17 
19 
16 
10 
12 
30 
21 
20 
20 
13 
15 
28 
15 
13 
35 
21 
Yield 
k g . / 
Hect. 
200 
576 
557 
563 
577 
866 
961 
1181 
850 
950 
888 
500 
545 
1071 
750 
766 
766 
650 
750 
933 
937 
812 
1166 
775 
P e r c e n t 
Area P 
- 2 0 . 0 
0 . 0 
- 7 . 6 
- 6 . 2 5 
- 3 3 . 3 
- 1 3 . 3 
- 1 5 . 4 
- 9 . 1 
0 . 0 
- 1 0 . 0 
1 1 . 1 
1 0 . 0 
2 7 . 3 
0 . 0 
- 7 . 1 
0 . 0 
- 2 3 . 0 7 
0 . 0 
5 0 . 0 
- 4 6 . 6 
0 . 0 
8 7 . 5 
age Annua l 
r o d u c t i o n 
1 3 0 . 7 6 
- 3 . 3 
- 6 . 8 
- 3 . 7 
0.0 
- 3 . 8 
4 . 0 
- 3 4 . 6 1 
1 1 . 7 6 
- 1 5 . 7 8 
- 3 7 . 5 
2 0 . 0 0 
6 6 . 6 
- 3 0 . 0 
- 4 . 6 
0 . 0 
- 3 5 . 1 
1 5 . 3 
4 6 . 0 
- 4 6 . 4 
- 1 3 . 3 
1 6 9 . 2 
Growth 
Y i e l d 
1 8 8 . 0 0 
- 3 . 5 
1.8 
1 .78 
5 0 . 0 8 
1 1 . 6 
2 2 . 8 9 
- 2 7 . 9 
1 1 . 7 6 
- 7 . 3 6 
- 4 3 . 1 8 
8 . 0 0 
9 8 . 1 4 
- 2 9 . 9 0 
1 . 3 3 
0 . 0 
- 1 5 . 1 4 
1 5 . 3 8 
2 4 . 2 
0 . 4 3 
1 3 . 3 4 
4 3 . 5 9 
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The total average yield recorded by Barley is 775 
kg. per hectare during the period of 1961 to 1983. There 
are 3 years (1969, 1972, 1975), where the highest negative 
trend has been recorded while as the remaining years 
(14 years) have recorded positive trend where there is only 
one year i.e. 1962 which have recorded the highest 
productivity by 188 per cent over the year 1961 where as 
the lowest positive trend is recorded in the year 1981 by 
0.43 per cent. 
It is quite evident from all these statistical 
calculations that the area does not affect the increase and 
decrease in yield. On the contrary the production is 
directly governed by the increase and decrease in 
productivity. It can be said that if the input facilities 
are provided to this crop than the productivity will 
certainly be increased, maturally the production of Barley 
will be increased by two folds. 
Growth in Maize Production : 
The growth in maize production has followed the 
same path as that of barley. It can be seen from the table 
III that during 1971 and 1972 the high production of 6.76 
thousand hectares was recorded. A decreasing trend in 
growth has been recorded from 1974 to 1977. During 1976 
the production of the Maize had reached to .011 metric 
179 
tonnes only, while as it has slightly gone up during 1977 
and reached to 26 thousand metric tonnes. From 1978 to 
1981 there has been a decreasing tendency, while as in the 
year 1982 to 1983 the production of wheat has gone up and 
reached to 68 thousand metric tonnes. 
The total picture of trend is positive one. In 
1961 the total foodgrain production was 192 thousand 
million tonnes but in 1971 it rose to 214 thousand million 
tonnes. The increase was .22 metric tonnes. In 1981 the 
total food production was 267 thousand million tonnes, the 
increase was .53 metric tonnes. 
The same trend in wheat can also be observed. 
The total wheat production was 90 thousand tonnes where as 
in 1971 it was 112 thousand tonnes, the total increase of 
.22 metric tonnes and 1981 the production was 215, a 
tremendous increase of .103 metric tonnes. 
But the trend in Barley is little bit negative in 
total Barley production. In 1961 the total Barley 
production was 30 thousand tonnes but in 1971 it was only 
16 thousand tonnes which means the decrease of .14 metric 
tonnes and again in 1981 the production was 15 thousand 
tonnes, a further .1 metric tonnes decrease. 
The table cropwise growth can very well reveale 
the same story of trend in Maize, Oats and Surghom pro-
duction either positive negative but over all the total 
foodgrain production is satisfactory. 
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Conclusion and Suggestion : 
Following main observations can be deduced : 
(1) It is seen that total cultivated area does not 
exceed more than 41, 170 hectares, constituting 78 
per cent of land under cultivation. Therefore, 
the planners should frame the agricultural land in 
such a way, so as to provide adequate food based on 
the maximum utilisation of existing cultivated 
land. Besides the agronomic balance should also be 
maintained between agriculture forestry, grazing 
grounds, human habitations water resources and 
means of communications. 
(2) Foodgrains as well as cereals have recorded a 
varying trend in growth from 1961 to 1983. From 
1961 to 1969 the gradual increase in the production 
of foodgrains as well as cereals was due to 
(i) application of high variety seeds (ii) Due to 
new land reform policies and due to increase in 
area under cultivation. 
While as during the period 1967-68 there was 
declining trend in foodgrain production. This was due to 
war between Arab and Israel, which had hindered the growth 
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in agriculture. Along with the political disturbances the 
severe climatic factors were also responsible for decrease 
in total output. The whole nation was materially in war 
and nobody gave any importance towards the development of 
agriculture. 
While as the remaining periods have recorded a 
steady growth in production with a slight fall during 
1982. This varying trend in production was accompanied 
with variation in area also. Cereals have also followed 
the same trend as compared to that of foodgrains e.g., 
cereal production during 1961 to 1965 has not undergone 
much change. During 1961 the cereal production was 0.1 
million metric tonnes, while as it had reached to 0.18 
million metric tonnes during 1965. The period 1971 and 
1972 have recorded an abrupt increase. During this period 
the production of cereals had gone upto 0.3 million metric 
tonnes. It is seen that production trend onwards from 
1973 has fluctuated and reached to 0.4 million metric 
tonnes during 1983. On the other hand the pulse crops as 
compared to cereal crops have undergone much change so far 
as their trend is concerned. Pulse crops in the country 
have shown much variation but increase in production in 
pulse crops is mainly dominated by increase in yield 
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because area recorded by these crops is significantly low 
as compared to yield record, while as in cereal crops the 
increase in area has become a dominant factor in governing 
the increase in production because these crops have 
recorded a low yield as conpared to area. 
A concerted effort is needed to minimize the 
import of foodgrains. Though a number of agricultural 
systems have been introduced, but due to emphasis on 
horticulture crops the area under foodgrain is not 
extended. The dependency of 75 per cent of imported 
foodgrain can only be inimized if area under cultivation 
of foodgrains is increased. Other measures such as 
intensive cultivation can help to a limited extent because 
yield level of food grains has almost reached to saturation 
level. 
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LEVELS OF AGRICULTURAL DEVELOPMENT 
Introduction : 
Generally the word development is referred to 
economic progress, Economic development indicates 
attainment of greatest possible welfare, progress in 
every field and the assurance of the continuation of 
future upliftment by the proper and best utilization of 
national resources. To determine the economic progress 
of the country we have to examine that 
(1) Per capita income has increased simultaneously 
with the increase in National Income without rise 
in price levels, that is inflation. 
(2) Attaining self-sufficiency in every sphere of 
national life is done or not. 
(3) All the people are provided livelihood, clothing, 
housing and education, medical and judicial 
facilities or not. 
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(4) New industries are set up and agricultural 
production rising up. 
(5) Mechanization of agriculture and the increase of 
technical know how continuing. 
(6) New Employment facilities are created. 
(7) Export is boosted up and import copes with export 
(8) Possible scientific discovery or invention is 
attained or not. 
Both development and growth are generally 
experienced in any sector of economy. Both growth and 
development cannot be studied seper because growth 
is a process leading to some objectives while development 
is one of these aim without growth development is not 
possible. Therefore, development is an objective and 
growth is a technique. It is obvious that progressive 
light productive agriculture utilize a wide range of 
inputs,many of which are highly complementary to each 
other. These inputs are related with unskilled labour 
and certain forms of capital. The other complementary 
inputs represent forms less traditionally noted by 
economists. These are usually of technical educational 
and institutional sort. It is largely the degree 
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representation of these later inputs which are the 
ingredients of agricultural development. 
Increase in production can be achieved through 
introduction of limited set of scare resources 
available and upon a number of technical consideration. 
Preliminary comparative study within India and Japan 
suggest a substantial potential for such production 
increase at least for densely populated countries. 
Seen in this light the first requisite of an 
agriculture development programme in low income 
countries is specific identification of the various 
abundent and scare resources. The determination must be 
made to the extent to which the abundent resources are 
being under utilized and the specific nature of their 
relationship to the scare resources. The salient 
features relevant to these resources are as follows. 
Labour : Labour is a classic example of an abundent 
resource in low income countries. Total supply of rural 
labour is determined by population growth which has 
little relation to the level of factors returns untill 
the population become so large that average product of labour drops 
to a low level. Sometimes well below the subsistence 
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requirements. Provision of complementary resource 
provides the basis for substantial increase in labour, 
productivity and a large increase in labour utilization. 
Capital : In the context of low income countries capital 
is thought of as scare resource. This is a correct view 
with regard to certain forms of capital. However, the 
measurements of agricultural development depend upon 
conceptually consistant measures of aggregate 
agricultural output and input. The concept of inputs 
in productivity studies includes the resources committed 
to agriculture by farmers. These inputs are subjected to 
control by decisions of the farmers under the frame-
work of government policies. Land building, machinery, 
pesticides, live stock and purchased production services 
are tangible capital goods. Choice of inputs merely 
determines the increase in agricultural productivity 
with due regards to the quality of inputs in a relative 
sense and the techniques and skill which are utilized in 
production process. 
While as the productivity of land which leads to 
the agricultural development is of primary importance as 
a determinant of the total level of food and 
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agricultural production. Development in terms of labour 
is somewhat a more complex concept than development in 
terms of land. It may be simply expressed by the hours 
of work needed to produce for example a ton of wheat 
or a cotton. But except where mainly mono-culture 
agriculture is practiced such measurements have a 
limiting meaning and more commonly labour productivity 
is measured by the total agricultural output per unit of 
land. 
Development in terms of labour may be expressed 
a total number in the labour force or in order to take 
into account the intensity of labour as the number of man 
hours worked in agriculture? Similarly the total 
agricultural output may be taken as the gross output 
or it may be taken as the value added by labour and 
other factor in agriculture that is the value of 
fertilizers, pesticides, fuel and other inputs from 
outside the agriculture sector is subtractes from the 
value of output in order to determine the value of 
agriculture sector. The more refined systems of 
measurement in particular value added per man hour are 
important chiefly in economically advanced countries, 
where it is intended to compare labour productivity in 
agriculture with that of other occupations or where it 
is necessary for social purposes to compare the income 
and productivity of workers in agriculture with those 
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in other occupations. They are of less important in 
developing countries and regions, where there is commonly 
an abundance of farm labour and farm workers are after 
seasonally employed or under employed except at times of 
peak labour demand eg., at harvest. 
In a traditional agriculture land is normally 
thought of as a scare resource and a relatively high 
degree of complementary exists between land and labour. 
Population growth has forced down the marginal producti-
vity of labour on existing stock of land. Resulting high 
land prices, relative to both gross and net returns have 
in turn led to a low rate of return on investment in 
purchased land. The extensive margin has thus been 
pushed out to the point at which average labour product 
is close to the existence level even when well sort of 
the top of the total product function relating labour 
input to crop yield exists. However, these are the 
relationships for a technologically static situation. 
Land under these circumstances has a low average 
productivity. With the addition of other inputs of 
complementary sort large increase in productivity became 
possible. In the sense land is being greatly under 
utilized. 
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This analysis syggest that the implication for 
agricultural development based on the contrasts regions 
like West Bank with high population density and low 
population density may be withdrawn. The potential to 
increase production through improved technology on 
existing land which propvides low yields per acre may be 
much greater than the potentials to increase through 
clearing and reclamation schemes. In addition, 
technology advances for existing agriculture require 
only a compliment of resources to combine with existing 
land, labour and capital. Land reclamation projects 
require the full set of technological resources in 
addition to large capital outlays for land reclamation 
operation for shifting of labour and for the provision 
of basic farming requisite. Even when alternatives are 
open increasing the productivity of an existing 
agriculture may still represent the optimal development. 
Many attempts have been made to qualify and 
measure the agricultural development in India as well as 
in the countries of the world. Kendall treated 
productivity as a mathematical problem and initiaited a 
system of four co-efficients. 
(a) Productivity Co-efficient 
(b) Ranking Co-efficient 
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Ranking Co-efficient, money value Co-efficient. 
Kendall pointed out that the money value co-efficient are 
concerned only with yield per acre but not in any way 
weighted according to volume of production. He, 
therefore, evolved a measure of crop productivity by 
using index number technique. In this technique the 
yield of different crops should be expressed in terms of 
some common units. Kendall pointed out that there are 
two common units which can be taken into consideration. 
First, money value is expressed in price and second 
energy is expressed in starch equivalent. 
While as the Stamp applied ranking co-efficient 
technique on the international level in order to 
determine the agricultural efficiency of a number of 
areas as well as of some number of countries along with 
number of crops. 
Spare and Deshpand (1962) attempted to refine 
further the ranking co-efficient method. For this, they 
used the weighted average of ranks instead of simple 
averaged ranks. Thus it incorporates proportion of crop 
area to that area of district or a region. In order to 
assess the weighted ranks the ranking position of crops 
is multiplied by magnitude of it to the total cropped 
area. 
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Agricultural productivity according to the 
Khusro, can be measured with the output per unit of 
single input and output per unit of cost of all inputs in 
the agricultural production while in 1965 he applied 
cobb Bongles production function approach for the 
measurement of production. The common purpose of this 
function is to express input and output relationship 
between several inputs and one output in the agricultural 
system, 
Y = A X 1^ X 2^ X 3^ X 4^ - Xn^ 
X , X , X , X - n devote various inputs like 
land, labour, capital assets and their value. The work-
ing expression. 
Value b e d - Y represent elasticities of other 
respective inputs. 
Thamb in 1965 and 1970 had expressed crop yield 
index as the basis for measuring agricultural 
productivity. He explains that the purposes of this 
technique is to express the average yield of various 
crops on a farm or on a region relative to the yield of 
same crops one an another farm or in a second region. 
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It can De expressed in the equation farm as. 
Crop yield index Yl Al ^ 1-1 x 10 when 
1 = 1, 2.3 - n are the number of the crops considered in 
an unit area or a year Yl = is the yield per acre of 
crops in a farm area per year. 
Al = is the weight of crop is denotes the area 
under the crop as a percentage of total cropped. Yl is 
the average yield per acre of crop. 
Therefore, the implication of level of agri-
cultural development, as it happened in other areas of 
the world, based on the contrast between regions where 
high population density and low population may be 
withdrawan. The potential to increase production through 
technology on existing land which currently provides low 
yields through decreasing and reclamation schemes. In 
addition to technological advances for an existing 
agriculture requires only complement of resource to 
combine with existing land, labour and capital, land 
technological resources in addition to large Capital 
outlays for the land reclamation operation for shifting 
of labour and for provision of basic farming requisite. 
Even when the alternatives are open increasing the 
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productivity of an existing agriculture may still 
represent the optimal development. 
Keeping in view the above mentioned objectives 
the chapter aims to analyse the balanced development in 
the agricultural economy of the area since it is 
recognized that the vast aerial differences in soils, 
topography and water supply. There has been variations 
in agricultural development throughout the country. 
For a particular level of development growth levels are 
decided to reach the growth level in a particular period. 
If the growth mechanism is not based on social justice 
and welfare of the people the growth may not fulfill the 
promises of development in particular and development 
of all the areas of a region in general and the profit 
will be lapsided because it will not be able to fulfill 
the needs of the people. It is very difficult to delimit 
the limits of the development because various levels of 
well being are involved in it. For example in 
developing countries or regions the problem of poorest 
state of population are the major focus of development 
while in under nutrition problems for developing 
countries. Hence, the development in agriculture sector 
in West Bank of Palestine can also be seen from the above 
mentioned methodological analysis. 
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Agricultural Development in West Bank : 
Agricultural sector is relatively small, 
accounting just for 16 per cent of GDP and employing 16 
per cent of the labour force. In spite of the 
motivation agriculture has achieved a great 
international attention agriculture has been the focus 
of Palestine economy than any other sector being a 
basically a agricultural region. For centuries jews in 
the Dispura were baned to cultivate land in the early 
Zionist movement. Therefore, they saw land settlement 
as one of the chief objectives of Jewish colonization. 
Since the establishment of the Israel state and in Arab 
occupied area, government agriculture policies has 
created chiefly on the attainment of self-sufficiency 
in foodstuffs, on the saving of foreign exchange. In 
view of these objectives the promotion of mixed farming 
and of co-operative farming settlement has been an 
important development in the government policy 
particularly in the occupied territories. 
Cultivation has undergone a profound trans-
formation and from an extensive, primitive and mainly 
dry farming structure it has developed into a 
modern intensive irrigation transand. A special feature 
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TABLE - 6.1 
PER CENT CULTIVATED AREA TO TOTAL LAND AREA 
Year 
1961-65 
1966 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1 
Total Land 
Area 000 
Hectares 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
2077 
Cultivated 
Area 000 
Hectares 
401 
411 
409 
431 
• 433 
430 
413 
413 
413 
418 
420 
7o Cultivated 
Area 
19.3 
19.7 
19.6 
20.7 
20.7 
20.7 
19.8 
19.8 
19.8 
20.1 
20.2 
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of the Israeli agriculture is its cooperative farm 
settlement, which have been developed to meet the special 
needs and challenges encountered by a farming community 
now both to its understanding and its professions, while 
there are a number of different forms of cooperation. 
All of these cooperations are devided into two basic 
types of farm settlement namely MUSHAVIM and KIBBUTISM. 
Moshav is the cooperation of small holding village. 
Individual farms in anyone village are of equal size and 
every farmer works for his own land to the best of his 
abilities. He is responsible for his own farm but his 
economic and social security is maintained by the 
cooperation structure of the village which handles the 
marketing of his produce, productive farm and household 
equipment. 
The Kibbutz is a collective settlement of a 
unique farm development in West Bank? It is a 
collective enterprise based on common ownership of 
measures and on the pooling of labour income and 
expenditure. Every member is expected to work to the 
best of the ability with all the goods and services he 
needs. The Kibbutz is based on voluntary action and 
mutual liability, equal nights for all members and 
asuumes for them full material responsibility. In the 
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year 1978-230 Kibbutism were inhabited by 130,900 
(2.9 per cent of the total population). 
TABLE - 6.2 
POPULATION OF PALESTINE (INCLUDING WEST BANK) 
( IN THOUSAND) 
Population 
Jews 
Non Jews 
1948 
6466 
350. C 
1950 
1013.9 
250.0 
1956 
1590.5 
160.0 
1962 
19817 
150.0 
1968 
2383.6 
135.5 
1974 
2423.5 
130.0 
During the year 1967 to 1985 the most part of the 
Palestine was occupied by Israel where large expansion 
of area under cultivation took place. This was caused 
by the heavy farm setlement of the area from the Arabs 
who forced to flee the cultivated area increased from 
1.6 million dunams during the year 1977-78 of which 
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about 1.90 million area is irrigated. Total water 
consumption at present a^ iount to 1637 cubic meters of 
which 1,200 million cubic meters is consumed by 
agricultural users. 
Without taking into consideration the cost of the 
availability of the irrigated water it is essential that 
land potential ultimately available for farming under 
irrigation is 5.3 million dunams, while 4.1 million 
dunams is the figures given for the area potentially 
available for dry farming. There is also 8.5 million 
dunams available for natural pastures and 0.9 million 
dunams for afforestation. 
The main factor limiting agricultural development 
is not land but the availability of water. Since on 
average 800 cubic meters of water is needed per annum to 
irrigate one dunam of cultivated area. It is obvious 
that West Bankers must harness all water resources. For 
this reason the occupied government established a 
special water administration headed by water commission 
who has stability powers to control both the supply and 
consumption of water. 
The development in agriculture either through 
increase in production by increase in area or by increase 
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in yield by mechanised modern input methods, obviously 
depend upon the availability of water for irrigation. 
The production in any form can achieve its goal without 
proper irrigation facilities. The Palestine in general 
and West Bank in particular witnessed a great transfor-
mation in agriculture. It is all due to facilitate the 
water supply. 
The year from October 1978 to September 1980 
witnessed a stability in agricultural production which 
rose by only 1 per cent in comparision with the previous 
year. This rise was accompanied by 2 per cent drop in 
farmers out going. So that real production rose by 
three per cent. The prices received by the farmers rose 
by 8 per cent less than the rate of increase of farmers 
cost. So that their real revenue decline by 6 per cent. 
In 1979/1980 wheat production reached 204331 
tonnes double the 1978-79 level while potato crops 
declined nearly by 20 per cent to the total output of 
15 per cent and reached 238,064 tonns adverse weather 
conditions effected the fruit harvest in 1979/80 arvcads 
production declined by 17 per cent to 27,419 tonnes, 
947o of which was exported. 
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TABLE - 6,3 
PRODUCTION OF PRINCIPAL AGRICULTURAL COMMODITIES 
IN WEST BANK& GAZA STRIP IN (000) M 
Commodities 
Wheat 
Barley 
Sorghum 
Sugarbeat 
Potatoes 
Fresh Veg. 
Peanut & 
Unshelled 
Orenge 
Lamon 
Grape 
Benama 
Cotton 
Cocumber 
Apples 
Peaches 
Egg 
Milk 
Meat 
Paul try 
1949 
21 
20 
3 
— 
26 
80 
4 
— 
273 
— 
4 
— 
— 
1 
18 
14 
97 
2 
5 
Average 
of 
1954-56 
48 
73 
19 
3.5 
84 
215 
16 
336 
12 
54 
17 
2 
4 
3 
30 
26 
200 
7 
18 
Average 
of 
1960-62 
49 
39 
30 
212 
93 
290 
15 
444 
25 
80 
42 
1967 1968 
(000 MTtl 
222 
56 
24 
330 
93 
342 
13 
782 
44 
226 
51 
15 29 
31 
24 
63 
73 
373 
23 
50 
1.2 
56 
82 
84 
429 
25 
76 
160 
30 
30 
274 
100 
355 
11 
925 
40 
265 
48 
33 
70 
60 
80 
75 
435 
114 
— 
.T. 
1971 
220 
45 
39 
325 
110 
380 
11 
1000 
55 
300 
52 
42 
85 
75 
90 
90 
450 
130 
92 
1981 
231 
42 
42 
340 
115 
400 
16 
1200 
70 
375 
65 
52 
90 
92 
100 
105 
480 
132 
100 
Source U.S.A. Agricultural Indices on West Asia 
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Cultivation of citrus fruit is one of the 
important principal agricultural branches and produces 
the main export crop. The total crop during 1979/80 
reached 1.414, 388 tonnes as in the previous years but 
import in term of varities was modified. The area 
under cultivation continued to expand as a result of new 
plantation, the total fruit bearing area reached, 
374,000 dunams for the 1977.78 season. 
Increasing emphasis is laid down on the 
flowering floral fruits. During 1980, almost a thousand 
million flowers were exported. Today about 45,000 
dunames are under glass house flower cultivation. The 
flowering marketing facilities is increasing the number 
of its packing houses and enrole heavy modern 
equipment. 
According to U.S. department of agricultural 
indices of agricultural production. The production 
in the West Bank and Gaza Strip has doubled within 
the last ten years. The total food production in 
this part of Syria, Jordan and occupied territory of 
Israel was 208 million tonns in 1957-58 and it is lalmost 
double despite of the disturbances in the West Bank and 
heavy migration from the area by the Arab farmers. 
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The general progress has been recorded in sugar 
beet planting from 49,000 dunams in 1974-75 to 60,000 
dunams in 1975-76 which increased 11,000 dunams but a 
drop to 57,300 dunams was recorded in 1977-78, Sugar 
beet harvest dropped from 320,000 tonnes in 1976-77 to 
146,700 tonnes in 19 per cent and reached 656,000 dunams 
in 1977-78, falling to 628,800 in 1978-79. Fibre lint 
and seed production rose by 2.8 per cent and totalled 
227,800 tonnes, 30 per cent of which was exported. 
After a short-fall in meat, production in 1973 
returned to normal. In 1979-80 it recorded 644.8 
million a decrease of 3 per cent in comparison with 
1978/79 production, which was almost identical to that of 
previous. 
In the poultry sector, egg production declined 
during 1979-80 by 4 per cent and totalled 1.201.6 
mill ions. 
Poultry farming is a recent trend in Palestine 
new agric policies. Formerly the West Bank inhabitants 
used to import all require amount of eggs from the 
neighbouring Arab Countries specially from Jordan. But 
the poultry farming got a great setback in this region as 
the region is always at war with new few settlers. 
Moreover, these Palestinian do not permanent house of 
their own. They are forced to grow food grain crops for 
their survival. 
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Development in Food Grains : 
Total development in foodgrains in West Bank has 
gone through various stages. A certain distinctive 
framework cannot be established due to lack of reliable 
datas and the political instability. However, it is 
obvious from the present statistical observation that 
foodgrains production in the Palestine during the 1965-83 
has passed through marked variations. It is seen that 
during this period from different stages can be 
identified. During 1965-75 the over all development in 
foodgrains had not gone more than 2.3 million metric 
tonnes. It is thus seen that there has been an increase 
in foodgrains production during 1974 and 75 while as 
among these periods highest production was recorded 
during 1974. On the other hand during 1975 and 1976 the 
development has gone down than the period of 1974 to 
1975 and again decrease in 1976 but the situation 
drastically changed in the subsequent coming years. 
From 1978 to 1983 there has a marked complete variation 
in the foodgrain total production due to so many input 
involved. During 1979 the production ratio has reached 
to only, 1 million metric tonnes onwards from 1980 to 
1983 there is a complete up and down tendency. During 
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TABLE -6.4 
FOODGRAINS : PRODUCTION AND PRODUCTIVITY 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
19 74 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Total 
Ave-
rage 
Ares 
(000 
Hect 
154 
156 
155 
152 
153 
156 
157 
149 
150 
146 
142 
146 
153 
1,59 
155 
151 
146 
130 
127 
117 
117 
111 
148 
144.7 
Produc-
tion 
) (000) M. 
; .Tons . 
192 
192 
196 
195 
204 
200 
202 
208 
208 
212 
214 
221 
208 
364 
322 
259 
286 
213 
160 
311 
267 
208 
433 
238.0 
Yield 
kg./ 
Hect. 
1247 
1000 
1264 
1283 
1333 
1282 
1287 
1396 
1387 
1452 
1507 
1514 
1359 
2289 
2077 
1715 
1960 
1638 
1260 
2658 
2282 
1874 
2926 
1652.0 
• 
Percent 
Area P 
-
1.29 
-0.64 
-1.93 
0.65 
1.96 
0.64 
5.09 
0.67 
-2.66 
-2.73 
2.81 
4.79 
3.92 
-2.51 
-2.58 
-3.31 
-10.95 
-2.30 
-7.87 
0.0 
-5.12 
33.33 
0.57 
Growth 
roduction 
-
0.0 
2.08 
-0.51 
4.61 
-1.96 
1.0 
2.97 
0.0 
1.92 
0.93 
3.27 
5.88 
75.0 
-11.53 
-19.56 
10.42 
-25.52 
-24.88 
94.37 
-14.14 
-22.9 
108.17 
8.65 
Rate 
Yield 
-
-19.80 
26.4 
1.50 
3.89 
-3.82 
0.39 
8.46 
-0.64 
4.68 
3.78 
0.46 
-10.23 
68.43 
-9.26 
-17.42 
14.28 
-16.42 
-23.07 
110.95 
-14.14 
-17.87 
56.30 
7.17 
Source : Computed on the basis" of FAG Production Year 
Books (1961 to,1983), published by Food and 
Agricultural Organisation of the United States, 
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1980 the development in foodgrain production can be 
viewed by observing the total. It is seen that during 
1982 only, 1 million tonnes growth was recorded. This 
growth has gone down by 11 per cent as compared to the 
period 1981. While as a high growth of 0.4 million 
metric tonnes was recorded during 1983. It can thus be 
summed up from the table that during the period as a 
whole from 1965 to 1983 has witnessed many stages due to 
instability in the political and physical situation in 
the whole West Bank and Gaza Strip area of Palestine. 
The over all production increased in certain areas or 
certain years were only because of Jewish farm settlement 
who got every support from the government to harass the 
Arab farmers in the occupied areas of Palestine. The 
over all production increased in certain areas or certain 
years were only because of Jewish farm settlement who got 
every support from the government to harass the Arab 
farmers in the occupied areas of Palestine. 
Among the various cereal crops of Palestine in 
general and the West Bank in particular the Wheat, 
Barley, Serghum and Maize occupied a very important 
place. These grains farming is important on heavy or 
semi heavy soils, such as the eastern and southern parts 
of the coastal plains or Jazreel and Harod Valleys. 
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Grains fields spread over the loess soils of the 
Beersheba region in rainy season and withdrawn in drought 
times. Wheat occupies first place in value in 
Palestine though it do not meet its own requirement. 
The traditional wheat cultivation is not being now 
encouraged as it is not profitable where modern 
technological agricultural know how gives a good yield 
with less amount. Barely grown mainly as cattle and 
poultry fodder. It is second in value in this region. 
Its soil and water requirements are modest and it is 
therefore, preferred in dry regions such as in th 
northern Negev on the Shi'an Valley. Maize and Sorghum 
are the summer cereals. Maize gives satisfactory yields 
even when grown without watering. Its grains also 
provide raw material for various kinds of food and 
industrial products. In Sorghum cultivation Palestine 
farmers have succeeded 'in growing hybride varieties 
which give excellent yields. Sorghum is principally a 
fodder crop but sugar may be extracted from one sweet 
variety and the hard stalks of another are made into 
brooms. 
e 
Development in Cereals Crops : 
Among the various Cereal, the Wheat, Barley and 
Sorghum are the most important crops of Palestine. 
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Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Total 
Average 
CEREALS : 
Area 
in 
(000) 
Hect. 
147 
149 
148 
149 
148 
148 
150 
144 
142 
138 
134 
137 
146 
150 
150 
145 
140 
124 
121 
110 
107 
101 
141 
131.26 
Produc-
t ion of 
cereals 
(000) 
M.Tonnes 
185 
185 
187 
187 
193 
191 
192 
197 
197 
202 
206 
211 
199 
353 
312 
252 
278 
205 
152 
301 
256 
197 
424 
228.78 
TABLE - 6 . 5 
PRODUCTION AND PRODUCTIVITY 
Yield 
kg. / 
Hect. 
1258.5 
1241.6 
1263.5 
1280.8 
1304.0 
1290.5 
1280.0 
1368.0 
1387.3 
1463.7 
1537.3 
1540.1 
1363.0 
2353.3 
2080.0 
1737.9 
1985.7 
1653.2 
1256.1 
2736.3 
2392.5 
1950.4 
3007.0 
1742 
Percent 
Area 
1.36 
-0.6 
-1.3 
-4 .3 
0.0 
1.3 
-4.0 
-1.3 
-2.8 
-2.8 
2.2 
6.5 
2.7 
0.0 
-3 .3 
-3.4 
-11.4 
-2.4 
-9.0 
-2.7 
-5.6 
39.6 
:age Growth 
Production 
0.0 
1.0 
0.0 
3.2 
-1.0 
0.5 
2.6 
0.0 
2.5 
1.9 
2.4 
-5.6 
77.3 
-11.6 
-19.2 
10.3 
-26.2 
-25.8 
98.0 
-14.9 
-23.0 
115.2 
Rate 
Yield 
-1.5 
1.7 
1.0 
1.8 
-1.0 
-0.8 
6.8 
1.4 
5.5 
5.0 
0.1 
-11.4 
72.6 
-11.6 
-16.4 
14.2 
-16.7 
-24.0 
117.8 
-12.5 
-18.4 
54.1 
Source : Computed on the basis of 
Books (1961-1983) 
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Development in Wheat : 
During 1965 to 1983,the period 1975-78 has been 
the most satisfactory one. During 1975-76 and 77 
the production has not exceeded more than 243,203 and 230 
million metric tons. While as onwards from 1978 and 79 the 
development in Wheat production was less than the 
mentioned period. It has reached to 175 and 128 
million metric tonns. The development trends in wheat 
has passed in the subsequent years through various 
fluctuations, 
A very ] ow level of development during various 
periods like 1978, 1980 and 1982 reveals that such a low 
level is the indication attributed to so many reasons. 
However, a high level development had taken place only 
during 1979, 1983 and 1965 but it is a distinctive 
framework within the development place that wheat 
production process have under gone through four main 
phases. First phase of the development has two sub-
divisions. First part stated from 1965 to 1971. During 
this period the production has not exceeded more than 
90 million metric tonnes while as the second phase of 
the development in which a low production of only 100 
tonnes was recorded as a average from 1971 to 
TABLE - 6 . 6 
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WHEAT 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1 
1979 
1980 
1981 
1982 
1983 
^otal 
\Yerag^ 
Area 
(000) 
Hectares 
58 
62 
64 
67 
70 
102 
110 
112 
111 
98 
108 
110 
112 
112 
104 
100 
104 
95 
85 
75 
78 
78 
100 
92 ' 
1 
Produc-
tion(OOO) 
M.Tonnes 
90 
102 
103 
105 
111 
111 
115 
112 
160 
110 
112 
120 
124 
274 
243 
203 
230 
175 
128 
250 
215 
100 
335 
158 
Yield 
Kg./ 
Hect. 
1551 
1645 
1609 
1567 
1585 
1088 
1045 
1000 
1441 
1122 
1037 
1090 
1107 
2446 
2336 
2030 
2211 
1842 
1505 
3333 
2756 
1282 
3350 
1743 
Percentage Growth 
Area P r o d u c t i o n 
6.89 
3.22 
4 .68 
4 .47 
4 5 . 7 1 
7 .84 
1.81 
- 8 . 9 
- 1 1 . 7 
10.02 
1.85 
1.81 
0 
1.78 
- 3 . 8 
3.8 
- 8 . 6 
- 1 0 . 5 
- 1 0 . 5 
40 
0 
28 .2 
13 .33 
1.98 
1.94 
- 3 . 8 0 
0 . 0 
3 .603 
- 2 . 6 
+ 4 2 . 8 
- 3 1 . 2 5 
1 .8 
7.14 
3 .33 
120 .9 
- 1 1 . 3 
- 1 6 . 4 
13 .3 
- 2 3 . 9 
- 2 6 . 8 
95 .3 
- 1 4 . 0 
- 0 5 . 3 4 
234 .0 
Rate 
Yie ld 
+ 6.06 
- 2 . 1 8 
- 2 . 6 1 
1.15 
- 3 1 . 3 5 
- 3 . 9 5 
- 4 . 3 0 
4 4 . 1 
- 2 2 . 1 3 
- 7 . 5 7 
5 .11 
1.55 
120 .95 
- 4 . 4 9 
- 1 3 . 0 9 
8 .91 
- 1 6 . 6 8 
- 1 8 . 2 9 
121.46 
- 1 7 . 3 1 
- 5 3 . 3 3 
161 .31 
(7) 
o o 
_L_ 
rs3 
Q 
O 
O 
CD 
O 
CD 
O 
I I 
m 
X 
o 
n 
O 
O 
O 
•ci:^ 
<7> 
o 
_L_ 
OD 
o o o 
1 
NJ 
o 
I 
i ^ 
o 
• 
CT1 
o 
1 
00 
o 
I 
r o 
o 
o 
1 
rsJ 
rs) 
O 
1 
•V 
33 
O 
O 
c 
o 
-^ 
—^  
o 2 
> 
33 
m 
> 
o o 
o 
* > . . 
It 
n 
.> 
'^~-~. 
D 
> 
3 
C 
Q 
CD 
- 1 
O 
5 
> 
"1 
ft> 
D 
O 
a 
c 
o 
5' 
3 
Q 
3 
Q. 
-< 
2. 
a 
217 
1973. The third phase starts from 1974 to 1977. The 
development in the cereal production was a marked high 
due to favourable climatic and political situation. 
The average wheat production was 950,000 million tonnes. 
But again the West Bankers saw a marked low level of 
production 1978 and 1979. The Wheat was cultivated 
only 175 and 128 million tonnes. After 1978 the level 
of over all agricultural development in all parts of West 
Bank and Gaza Strip is steadly increasing. The total 
foodgrain production rose from 160 million tonnes to 
311, 267, 208 and 433 million tonnes. The total cereal 
production 152, 301, 251, 197 and 424 million tonnes. 
Out of the cereal the share of different cereal crops 
also witnessing a steady rise. The total wheat 
production was 128, 250, 215, 100 and 335 million tonnes 
in the years of 1979 to 1983. 
Of all these phases of development in foodgrain 
cannot be attributed to one factor alone but it is due 
to various reason which are ofcourse, complementary to 
each other. As result the production cannot be viewed 
the level of all developmental phases during the lone 
mentioned periods. It can be summed up by the table 
that developmental phases in wheat production was highest 
during 1983 and 1977. Heres also a clear demarcation 
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line can be drawn regarding the satisfactory develop-
mental process in the West Bank as a whole. It is seen 
from the table that during 1982 a sudden decline in 
the developmental phases is a very acute process. It is 
within the realm of this phase that development in wheat 
has undergone various fluctuations. 
Development in Barley : 
In comparison to wheat, the development in barley 
production has not gone very low. Almost in all the 
periods from 1965 to 1983 there has been a low 
development. 
It is seen from the table thatduring 1981, 82 
and 83 a very low level of development had taken place. 
During 1983 the total output in Barley production had not 
succeeded more than 35 million tonnes but during 1981 
and 1982 there was almost half of the production-
development while in the remaining periods that expand 
from 1975-76-77 and 1978 the development gone very 
high. 
It was only 21, 20 and 13 million metric tonnes. 
However, it is seen that during 1961 to 1965 there has 
been a very high level in the growth of developmental 
TABLE 6.7 219 
HE DEVELOPMENT IN BARE ;Y 
'/ear Area 
(COO) 
' 1 Hect, 
; 1^51 
j 
65 
Produc-
t ion 
M.Tonnes 
19 :2 ' 52 ' 30 
1 1 1 
Yield 
kg. / 
Hect. 
200 
576 
1963 , 52 1 29 1 557 
. 196^ 48 ' 27 
! 1 
1965 45 26 
' 1966 20 ' 26 
1 196 7 
563 
577 
866 
25 i 25 961 
1 
1968 i 22 i 26 
1969 ' 2C I 17 
, 1 9 7 0 20 19 
i 1971 ! IS ' 13 
1 
1181 
850 
950 
888 
1972 ' 20 : 10 • 500 
197^ 1 22 12 1 545 
197- 2S I 3C . 1071 
' 197 5 26 1 2: 
' 1979 i 25 , 2C 
750 
766 
' 1977 25 ' 20 766 
{ 1 
1978 ' 20 j 
1979 ! 20 
1980 
1981 
1982 
30 
16 
16 
1983 30 
1 
Average i ^^ 
'ToLal 1 ^' 
1 
13 
15 
28 
15 
13 
35 
21 
650 
750 
933 
937 
812 
1166 
775 
P e r c e n t 
Area P 
- 2 0 . 0 
; 0.0 
- 7 . 6 
- 6 , 2 5 
- 3 3 . 3 
- 1 3 . 3 
- 1 5 . 4 
- 9 . 1 
0 .0 
- 1 0 . 0 
U . l 
10 .0 
27 .3 
0 .0 
- 7 . 1 
0 .0 
- 2 3 . 0 7 
0 .0 
50 .0 
- 4 6 . 6 
0 .0 
87 .5 
a^e Annual 
r e d u c t i o n 
130 .76 
-3.3 
- 6 . 8 
- 3 . 7 
0 . 0 
- 3 . 8 
4 . 0 
- 3 4 . 6 1 
11 .76 
- 1 5 . 7 S 
- 3 7 . 5 
20 .00 
66 .6 
- 3 0 . 0 
- 4 . 6 
0 .0 
- 3 5 . 1 
1 5 . 3 
^ 6 . 0 
-46 .4 
- 1 3 . 3 
16 9 .2 
Growth 
Y ie ld 
188.00 1 
-3.5 
1.8 
1.78 
5 0 . 0 8 
11 .6 j 
22 .89 
- 2 7 . 9 
11 ,7 5 
- 7 . 3 6 
-^ '3 .18 ' 
1 
8.00 I 
98 .14 l' 
- 2 9 . 9 0 
1.33 j 
1 
0 .0 
- 1 5 . 1 4 
15 ,38 
2^^. 2 
0 .43 
13 .34 
4 3 . 5 9 
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process as it has not gone very high. The production was 
3, 30, 29, 27 and 26 million metric tonnes in the years 
1061, 62, 63, 64 and 1965. 
It is thus seen from the table that the 
development in barley is less than the development in 
wheat. However, in all respects the domination is of 
wheat than the barley. 
The Development in Sorghum : 
A very little development in sorghum crop 
has evident. During 1977, 78 and 1979 the development in 
Sorghum was only 1, 4 and 2 million metric tonnes and 
had gone to 10 million metric tonnes during 1980 and 
1981. There has been a slight increase in the growth of 
sorghum crop from 1982 and it had gone to 15 million 
metric tonnes. However, during 1983 more increase in 
the growth had taken place. The growth had reached to 
25 million metric tonnes. It can thus be seen from the 
table given below that high growth in the sorghum 
crop was only during 1961 and 1974. During these 
periods the growth in the crop was 53 and 34 million metric 
tonnes during 1976 the growth was not more than 17 
million metric tonnes. 
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GROWTH IN 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Area 
(000) 
Hec t . 
18 
22 
19 
17 
16 
6 
6 
6 
4 
4 
3 
2 
5 
8 
7 
8 
3 
1 
1 
2 
3 
3 
6 
TABLE -
AREA PRODUCTION 
Produc- Yie ld 
t i o n k g . / 
(000) Hec t . M.Tonne!! 
53 
6 
4 
3 
3 
4 
3 
3 
16 
2 
1 
2 
4 
34 
32 
17 
1 
4 
2 
10 
10 
15 
25 
2944.4 
272.72 
210.52 
176.47 
187.5 
006.6 
500 
500 
4000 
500 
-333.3 
1000 
800 
4250 
4571 
2125 
333.3 
4000 
2000 
5000 
3333.3 
5000 
4166.5 
2-8 
AND YIELD 
P e r c e n t a 
Area P 
22.22 
-13.6 
-1.05 
-5.8 
-62.5 
0 
0 
-33.3 
0 
-33.3 
-33.3 
150 
60.00 
-12.5 
14.2 
-62.5 
-66.6 
0 
100 
50 
0 
100 
IN SORGHUM 
ge Growth 
r o d u c t i o n 
-88.6 
-33.3 
-25 
0 
33.3 
-25 
0 
-433.3 
-87.5 
-50.0 
100 
100 
750 
-5.88 
-46.87 
-94.1 
75 
-100 
400 
0 
50 
66 
Ra te 
Y ie ld 
-407 
-22.7 
-16.19 
6.25 
257.5 
-24.9 
0 
700 
-700 
-33.4 
200.3 
-20 
431.25 
8.72 
-53.51 
-84.4 
1101.2 
-50 
150 
-33.3 
-33.3 
16.68 
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It is thus seen from the table above that the 
over all growth in the crop is not high in comparison to 
that wheat and barley. No distinctive demarcation in the 
developmental process can be setup. Only the first four 
periods i.e. 1961, 1969, 1974 and 1975 had been the 
progressive growth recorded in these periods. 
Development in Maize, Oats and Pulses : 
Among these two crops the position of maize is 
satisfactory as compared to that of wheat. The present 
table reveals the position of maize. However, from the 
present table the developmental growth is at a 
satisfactory level of comparable as that of Oats. In 
case of maize, four stages in the growth of maize can be 
identified. First two phases are 1965 to 1968 and 1970 
to 1973. The production in the first phase is 54, 50, 53 
and 55 million metric tonnes despite of 1967 Arab Israel 
War. But suddenly the production fell down in 1969. The 
total maize production 1969 was 3 million metric tonnes. 
The second phase of the development can be very well seen 
from 1970 to 1973. The production was 70, 76, 78 and 
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PRT CENT GROWTH 
Year 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
Area 
(000) 
Hect. 
8 
11 
12 
13 
16 
8 
6 
8 
6 
15 
13 
13 
13 
11 
10 
10 
6 
7 
14 
12 
9 
13 
14 
Productior 
(000) 
M.Tonnes 
38 
46 
50 
30 
54 
50 
53 
55 
13 
70 
76 
78 
58 
14 
15 
11 
26 
12 
16 
12 
10 
68 
38 
TABLE - 6 .9 
IN AREA PRODUCTION 
Maize 
Yield 
kg. / 
Hect 
4750 
4181 
4166 
5325 
3375 
6250 
8833 
6875 
2166 
4666 
5846 
6000 
4461 
1272 
1500 
1100 
4333 
1714 
1142 
1000 
1111 
5230 
2714 
AND YIELD 
Percentage Annual 
Area Production 
137.5 
9,09 
8.33 
23.07 
-50.00 
-25.00 
133.80 
-75.00 
150.00 
-86.66 
00.00 
00.00 
-86.66 
-90.90 
00.00 
-40.00 
16.66 
100.00 
-85.71 
-75.00 
144.44 
107.69 
21.05 
8.69 
-40.00 
80.00 
-7.40 
6.00 
3.77 
-94.54 
538.46 
8.57 
2.63 
-25.64 
-75.86 
7.14 
-26.66 
136.36 
-53.84 
33.33 
-25.00 
-16.66 
580.00 
-44.11 
Growth 
Yield 
-88.02 
-0.35 
27.82 
-36.61 
85.18 
41.32 
-77.83 
-31.50 
215.42 
125.28 
102.63 
-74.35 
-28.58 
117.92 
-26.66 
293.90 
-152.80 
33.37 
-87.56 
111.11 
470.74 
-51.89 
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58 million metric tonnes. In the whole West Bank and 
in the Gaza Strip a lean period of maize production was 
observed from 1974 to 1981. The production in the sandy 
lands of summaria, yield were very below of 
expectation. 
But in the fourth and the last stage from 1982 to 
1983 again had a very good production. In 1982 the 
production was 68 million metric tonnes whereas in 1983 
there was a slight decline in maize production. The 
total maize production in 1983 was 38 million tonnes. 
In case of oats the over all development is 
throughout stationary. Right from 1961 to 1983 the 
production was 1 million metric tonnes in all these years 
irrespective of Area under cultivation. 
The pulses are also showing the same develop-
mental trend. In all these twenty two years the minimum 
production was 7 million metric tonnes whereas the 
maximum production was 11 million tonnes. 
Actually the West Bankers are always giving 
atmost attention to main foodgrains crops like wheat and 
maize. It is the reason that the level of agricultural 
development in the West Bank and Gaza Strip of Palestine 
has been in fluctuating state. 
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SUMMARY, CONCLUSION AND SUGGESTION 
The present study dea] with the variations in 
foodgrains production and productivity in the region of 
Palestine in general and the West Bank in particular. 
It is an agrographic investigation which carried out in 
a comparative methodological framework. It deals with 
the characteristics of agriculture in the forgotten 
region. Palestine occupies a significant position in 
term of area and production though it had never been a 
self-sufficient region in term of foodgrains production. 
Before 1967 war a good amount of foodgrains had to 
imported from the neighbouring countries to meet the 
requirement. But gradually the importing the foodgrains 
is stopped. 
Palestine agriculture is having a most complex 
environmental framework, and is divided into four agro-
climatological regions. (1) Western Mediterranean 
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Coastal strip consisting many valleys and plains and 
occupy nearly lOX of total geographical area. The 
coastal area divided into southern, central and northern 
sections. Only its south west tip belongs to the Negev. 
The plain is gradually narrows through the 'The South' 
to the Sharon. The very narow Carmel coast strip is 
a seperate region. In the north the coast plain is 
interrupted twice by hills julting into the sea - the 
Carmel Cope and Rosh Ha-Niqra. Haifa Bay interrupted 
by Zebulon Valley. The Fertility in this agricultural 
region is much higher resulting an intensive 
cultivation. (ii) The hill regions of Negev differ 
from the northern ones in their climate and topography. 
The flat Beersheba depression accentuates this division 
more sharply. Agriculturally this region have low 
fertility being a poor soil region. The region is 
largely prone to frequent occurence of draught 
(iii) The great rift, the Arava Valley in the south is 
the part of the Negev, owing to its climate. The Dead 
sea and its shore lines are unique in many respect, 
The most hottest and arid region. Again the fertility 
is quite low being a sandy soil . Lot of water is 
require for cultivation (iv) Another important 
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region from the point of view of agriculture is Trans-
Jordan. The region is differentiated by its thick cover 
of basaltic rock and soil and by its moisture climate 
which increased its fertility. 
The main factor affecting the agriculture in 
Palestine in general and the West Bank in particular is 
the vast arid and treeless desert except of the extremely 
fertile coastal plain and trans-Jordan areas. 
The agricultural situation of Palestine is being 
discussed in terms of year wise fluctuations in area 
production and yield because the area and yield affect 
the total production. The following main observations 
can be deduced. 
(i) In Palestine, more than 70 per cent area is 
devoted to the Cereal crops, because the Cereal 
are the dominating crops in all the areas of the 
region. It is because of the higher yield of 
the cereal crops than the pulses, cereal are 
contributing more than 80 per cent of the total 
foodgrains production. 
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(ii) In Palestine the rate of fluctuations is very 
high. During the period under study (1961 to 
1983) there is a high fluctuation in area and 
production of foodgrains. Out of twenty-two 
years, eleven years have recorded negative 
fluctuations in both area, production and yield. 
The negative fluctuation has gone up yo 42 per 
cent in area 25 per cent in production and 23 
per cent yield, a high positive fluctuation is recorded 
by 33 per cent in area. 108 per cent in 
production and 68 per cent in yield. In the West 
Bank the fluctuation is much greater but the data 
for West Bank only is not available to show the 
comparison. 
(iii) The productivity level of foodgrains in 
Palestine during the said period of 1961 to 
1983, the level of productivity in the last 
phases of the study Is much higher than the early 
period of this study. In the year 1983 the 
productivity was 2926 kg./hectare and 2289 kg./ 
hectare in 1974. It is obvious that the 
productivity in the later years are much higher 
than the period of sixties. 
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(v) The Palestine, the Crop wise growth in area 
production and yield have been analysed and it 
is observed that the area, production and yield 
have increased in the years between 1972 to 1983 
in comparison to the period 1961 to 1971 except 
two Cereal crops - I.e. Barley and Maize. The 
area recorded by these crops are between 154 to 
142 thousand hectares of land. The area under 
all these crops from the period of 1972 to 1983 
have not shown any substantial increase or 
decrease. But the remarkable feature has been 
observed that the area is almost constant but 
the production and yield have increased in many 
folds. 
However, it can be understood with the average 
productivity of the region. In the year 1961 the 
yield was 1247 kg./hectares whereas in 1983 it was 
2926 kg. per hectares. It is a marked development in 
production and yield since 1961 to 1983. The 
productivity have gone two times what it was in sixties. 
It is due to agricultural technology and control over the 
environmental factors though the environmental 
constraints in the West Bank are more as compared to 
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rest of Palestine. In Western Coastal plains all the 
cultivated area is irrigated, hence the productivity 
variations is very minimum except in few pockets 'where-
ever the variations in cropping pattern is noted, i.e. 
the dominance of high yield and low yield crops. In West 
Bank the variation in productivity is very high because 
of the contribution of the factors such as environemtnal 
and technological. But the technological investments 
are concentrated only in those areas where the 
environmental hazards are lesser as compared to the areas 
of higher environmental hazards. So, the technology is 
dependent on environment because it helps in the 
introduction of various technologies to obtain the higher 
level of output than the input. 
The chapter entitled "Level of Agricultural 
Development" deals with the measurement of agricultural 
production in the whole Palestine. It may be defined as 
a process leading to some objective for growth while 
development is one of the use or technique without 
which development is not possible. It is the decisive 
factor that productive agriculture utilizes different 
inputs which are complementary to each other. It is, 
therefore, a measurement of the efficiency with which 
ZJZ 
inputs are utilized in production mechanism other things 
are being equal. 
The Kibbutz is a collective settlement of a 
unique farm development based on common ownership of 
measure land on the pooling of labour income and 
expenditure. In the year 1978 there were 230 Kibbutizim 
inhabited but 1983 it rose to 130,900 - 2.9 per cent 
of the total population. With Kibbutz another farm 
development settlement is called Moshavim which is based 
on small land holding. 
However, in spite of all the above mentioned 
factors the production and productivity is bound to vary 
from region to region with the variations in various 
physical, technological and institutional factors 
operating in the region. 
In this chapter an attempt has been made to find 
out the variations of agricultural development in 
Palestine on the Basis of Yang's formula and his crop 
yield formula for four points of times, i.e. 1965, 
1971, 1977, 1983. The crops considered for the analysis 
are wheat, Barley, Maize and Pulses. Moreover, after 
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calculating the productivity by this formula, the 
agricultural productivity areas of high, medium and low 
areas may be demarcated. 
It is evident from the study under done that in 
spite of the disadvantageous agricultural ecological 
conditions in Palestine, the productivity level and its 
variations is caused mainly by the varying input levels 
supported by only decisive factor-water, whereever it is 
found for irrigation along with the use of various other 
inputs such as fertilizers and high yielding variety 
seeds etc. Among the major factors environment is held 
responsible variation in various ways such as availability of 
cultivable area to the total geographical area in 
Palestine. 
TABLE - 7.1 
PER HECTARE PRODUCTIVITY - 1971 
Foodgrains 
Cereals 
Pulses 
Yield kg./ hectare 
1507 
1537 
33 
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The productivity of foodgrains and cereal are 
almost the same whereas the productivity of pulses is 
very low. It is due to less importance given to pulses. 
In the chapter entitled "Trend in Foodgrains" 
Production in Palestine/West Bank deals with the per cent 
share of each crop to the total gross cultivated area has 
also been analysed. It has been seen that in the whole 
Palestine, wheat and barley have occupied more than 
2/3 or 40 and 50 per cent of the total gross cultivated 
area while as the remaining crops constitutes an 
insignificant share except of some pulses crops which 
have recorded a share of 3 to 2 per cent. Wheat, barley 
and to some extend maize are grown in almost in all the 
areas of Palestine. 
There is a high variation in production in 
cereals and pulses. There is a domination of cereal 
crops in total production. West Bank soil and climate 
is most suitable for the coarse grain crops. The Barley 
and Wheat among the cereal crops dominate the production 
in area, yield. The trend in all these span of time 
reveal a positive scene either in area, production or 
yield. The following table could show the comparison of 
foodgrain and cereal production. 
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TABLE - 7.2 
SHARE OF CEREAL FROM TOTAL FOODGRAIN 
Year Foodgrain Production Cereal Production 
1961 
1966 
1971 
1976 
1981 
192,000 M. Tonnes 
200,000 M. tonnes 
214,000 .M. Tonnes 
259,000 M. Tonnes 
267,000 M. Tonnes 
185,000 M. Tonnes 
191,000 M. Tonnes 
206,000 M. Tonnes 
252,000 M. Tonnes 
256,000 M. Tonnes 
It is, thus observed that there is no marked 
variations in level and growth due to sources of 
variations applied equally to all parts of the region. 
Other crops are sharing very less area. Moreover, the 
productivity is also very high of above mentioned crops 
of Wheat, Barley and Maize which have 46.8 per cent in 
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1961, 52 per cent in 1971 and 80 per cent in 1981 of 
Vvheat oer cent share while Barley got 5 per cent in 1961, 7.4 
per cent in 1971 and 5.6 per cent in 1981. Maize and 
Sorghum got very meagre share of percentage among the 
foodgrain crops. 
The Palestine and West Bank areas agricultural 
production also depend upon different inputs which have 
been using various inputs to enhance the production and 
productivity of different crops. 
TABLE - 7 .3 
I N P U T S 
S.No 
Name of the 
Inputs 1961 1971 1981 
3. 
4. 
Irrigation 
Rainfall 
Nos. of Tractors 
Nos. of Thrashers 
& Harvesters 
8.6 
Inches 
90/ 
Thousand 
Hect. 
3.59/ 
Thousand 
Hect. 
5.7 
Inches 
142/ 
Thousand 
Hect. 
4.01/ 
Thousand 
Hect. 
1.0 
Inches 
117/ 
Thousand 
Hect. 
5.65 
Thousand 
Hect. 
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Due to the higher inputs used in Palestine there 
is no mark fluctuation because of inputs like Tractors 
thrashers and fertilizers the fluctuation is observed 
due to physical factors like rainfall, dust storm and 
lack of irrigation facilities in certain areas. The 
rainfall in 1961 was 8.6 inches, 23.4 inches between the 
1961 to 1965 period, 22.1 inches in 1965 to 1969 and the 
highest rainfall was recorded in the period of 1969 to 
1973. There is marked decline in the rainfall till 1983. 
Although the work has been carried out within the 
environmental, technology and institutional framework, 
therefore, the influence of all these variables can be 
studied as follows: 
In Palestine the land form, soil and climate 
have played a vital role in affecting the land use 
pattern. Relief and structure of the land have exercised 
a direct influence on the land use pattern and spatial 
diversity in crop yield. In Palestine/West Bank,with vast 
areal differences in topography, climate,soil, irrigation 
and use of tractors/thrashers facilities and the agricul-
tural attributes have also shown a marked diversity all 
over the region. The areas having assured rainfall and 
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Due to the higher inputs used in Palestine there 
Is no mark fluctuation because of inputs like tractors 
threshers and fertilizers.The fluctuation is observed due to 
physical factors like rainfall, dust sLorm and lack of 
irrigation facilities in certain areas the rainfall in 
1961 was 8.6 inches, 23.4 inches between the 1961 to 1965 
period, 22.1 inches in 1965 to 1969 and the highest 
rainfall was recorded in the period of 1969 to 1973. 
There is marked decline in the rainfall till 1983. 
Although the work has been carried out within the 
environmental, technology and institutional framework, 
therefore, the influence of all these variables can be 
studied as follows: 
In Palestine the land form, soil and climate have 
played a vital role in affecting the land use pattern. 
Relief and structure of the land have exercised a direct 
influence on the land use pattern and spatial diversity 
in crop yield. In Palestine/ West Bank, with vast areal 
differences in topography, climate, soil, irrigation and 
use of tractors/thrashers facilities and the agricul-
tural attributes have also shown a marked diversity all 
over the region. The areas having assured rainfall and 
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developed water supply differ from the areas, where 
rainfall is more or less scanty like the West Bank area 
itself. Irrigation also playing a key role in such 
areas. Irrigation facilities are available to some 
extent in comparison to coastal region of Palestine or 
the northern mountaneous region. In all watered areas, 
the production and yield is always high. 
The chemical composition of the soil also plays 
equally an important role in determining the potentiality 
of land eg. the ceinnamonic soil, which is known for 
the barley cultivation. Soil receives rainfall from 150 
to 300 mm. The soil is rich in calcium contents and 
mostly cover the interior western plain of Palestine. 
Alluvial soils of Jordan river and its tributaries 
having a loam and clay texture. This kind of soil is 
found in low valleys. The fertility rate is high and the 
soil is suitable for cereal crops. These soil receive 
different amount of rainfall. 
The West Bank, on the other hand is situated 
altogether in a different agricultural Eco-system, 
governing the land use pattern which is still primitive 
by Arabs in the occupied area, the cropping intensity and 
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tbe spatial variation in crop productivity. The morpho-
logical constraints is either too positive or too 
negative in West Bank but in rest of Palestine such a 
situation is not prevailing. However, there is two 
distinct relief zone, i.e. Jordan river valley and 
western Delta region where the intensive cultivation 
is practiced. The delta region of the Palestine is the 
most fertile region of the forgotten country forms the 
western most part of the land. It is important for its 
citreous, vegetable and other foodgrain crops. The 
Jordan and Trans-Jordan Valley is suitable for barley, 
maize and wheat cultivation. 
The diversity of rainfall in Palestine governs 
the agricultural set up of the region. The major factor 
among the physical conditions is rainfall alone in 
Palestine and West Bank. It has been observed that the 
coastal regions towards the Mediterranean side have an 
average rainfall of 500 mm to 800 mm and the north and 
north eastern parts the mount Galilee, Judea hills, 
Hebron hills have an average rainfall of 500 mm. 
Accordingly, there is a variation in the crops grown in 
hilly regions due to other socio-physical factors. 
However, the cereal crops are grown in those areas where 
the rainfall is above 500 mm and pulse crops are grown in 
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those areas where the intensity of rainfall is below 400 
m.m. But in West Bank the situation is quite different. 
As in the region as a whole rainfall is not sufficient 
for agricultural purposes and the inhabitants are also 
lazy and used the traditional methods of farming. The 
coarse crops are most suitable in the physical 
conditions available here. The amount of rainfall-
despite of network of water carrier, is not so sufficient 
or rather low that agriculture without irrigation cannot 
survive. Hence, in West Bank agriculture is completely 
governed by the irrigated water but in rest of Palestine 
agriculture can be carried out with or without irrigation 
by the grift of rainfall. 
The productivity variation of any area, region or 
a country can be assessed through its rainfall situation 
and irrigation facilities. The West Bank of Palestine 
has a low rainfall profile and therefore mostly 
dependent upon the irrigation. In West Bank all the 
cultivated area is mostly irrigation, hence the 
productivity variation is very less which can be evident 
from different table use in this thesis. But in rest of 
Palestine variation in productivity is very high because 
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of the contribution of the factors such as environmental, 
technological and institutional. But the technological 
investments are concentrated only in those areas where 
the environmental hazards are lesser as coinpared to the 
areas of higher environmental hazards. In this regard 
technology is dependent on environment because it helps 
in the introduction of various technologies to obtain 
the higher level of output than the input. The economy 
of Palestine at present may not allow the technological 
investments in the regions of more ecologically 
deprived as it is evident from some of the West Asian oil 
gifted countries. In such countries the agricultural 
development is taking place by controlling the more 
rigorous environment even on the level of higher the 
input and lower the output. In Palestine the 
technological investment is only concentrated in those 
areas where the water is abundantly available such as 
Galilee foothills, Haifa etc. The land reclamation to 
extend the cultivated area is also not very successful 
because of the environment of desert over the reclaimed 
areas. Therefore, encroachment is a major factor in 
Palestine limiting the area under cultivation. But the 
most important factor which limiting the agricultural 
area is occupied by defense personnel as the whole region 
is always at war. Only 391 of the total geographical 
area of the region is under cultivation. Only on the 
banks of Jordan and Yarmark rivers where the water is 
abundantly available the area is available for 
cultivation. A major investment is needed to divert the 
Jordan water which is already done, for the extension of 
cultivated area but the environmental hazards are too 
rigorous to control the situation. In spite of the 
availability of fertile soil in some of the larger oasis 
cultivation without water is not possible. The West 
Bankers were importing foodgrains in its early phases 
but they are almost self-sufficient. 
In Palestine; the extension of irrigated land is 
of vital importance. Being a large potentially fertile 
area the yield was low because the rainfall is 
inadequate and where all the cultivable areas provide no 
summer crops because of the absence of rainfall but the 
scene has been changed due to strict water management 
and water carrier is providing water for irrigation along 
with other irrigational facilities. It has become more 
imperative with the shrinkage in the area of good 
raipi.ed land, which have been under cultivation used. 
Thus, irrigation is the principal means for expanding 
the cultivated area, increasing the yield and 
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diversifying agricultural production, developing summer 
crop cultivation. It is also seen in the new settlement 
policies that land under agriculture be planned under a 
well development perspective. A multi-dimensionally 
technological infra-structure is available in all 
occupied and unoccupied areas of 
Palestine in order to ensure a whole sum agricultural 
yield. For better yield the most modern input should be 
used. Modern agro-technological implements are in used 
on a wider scale. Also the introduction of High Yield 
variety Seeds and chemical fertilizers has been used 
since 1967 war and after so to countervail the vagaries 
of nature. 
However, due to the unavailability of a various 
types of comparable data on environmental, technological 
and institutional basis it could not be possible to 
analyse the present problem of West Bank in a more 
authentic manner. However, the following results were 
obtained to conclude the study. 
(i) In Palestine, a high level of irrigation rate is 
responsible for the present high level of yield, 
while in West Bank alone a very small area is 
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irrigated and as a result, most of the area is 
devoted to single crop in a year, while in rest 
of the occupied or unoccupied Palestine most of 
the cultivated area is under multiple cropping. 
(ii) A high level of fluctuation in foodgrains 
production is recorded in the West Bank ranging 
between 2 to 108 per cent because of dependence 
on dry farming and erratic rainfall while in rest 
of Palestine all the cultivated area is 
irrigated, therefore, the situation of 
fluctuation is insigificant. 
(iii) The environmental constraints are very 
important in the whole Palestine as the area 
under cultivation is still limited, despite of 
the fact that the zionist are expanding village 
settlement and agricultural land, as the 
scarcity of water is quite evident. The West 
Bank practiced dry farming due poor input used 
by traditional Arabs and the rainfall is low. 
(iv) An extensive cultivable area is available but 
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TABLE - 7.4 
PER CENT CULTURABLE AREA TO CULTIVATED AREA 
Year Cultivated 
Area 
Culturable 
Area 
Z Culturable 
Area 
1961-65 
1966 
1970 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
401 
411 
409 
431 
433 
430 
413 
413 
413 
418 
420 
316 
322 
325 
341 
342 
342 
329 
325 
325 
325 
325 
78 
78 
79 
79 
78 
79 
79 
78. 
78. 
78. 
77. 
.8 
.3 
.4 
.1 
.9 
5 
6 
6 
6 
6 
3 
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due to the scarcity of water in West Bank 
cultivation is limited except in the areas of 
jews settlement. In areas where abundance of 
Jordan and yar mark rivers water are available 
the extension culturable area is taking place on 
both sides of the rivers. The economy of 
Palestine is not sound enough to invest more 
and more modern input in the West Bank which is 
populated by Arabs to increase the production 
through reclamation of land. The reclamation of 
land projects are being under process with 
Jordan valley Authority and allied multi purpose 
projects. 
(v) The variation in yield level is dependent on the 
availability of the irrigation water as well as 
the investment in other segment of inputs such 
as fertilizers, pesticides, thrashers, tractors 
and HYV as all of them are directly or indirectly 
dependent on water. 
(vi) Foodgrain yield increase or decrease is largely 
responsible for the decrease or increase in pro-
duction in Palestine. The increase in area is 
recorded in the increase in production. In a 
number of years it was observed in Palestine that 
the area to a large extent has increased and 
hence the yield, production increased very high 
because the cultivation was not restricted to 
the better and more productive areas. As a 
result the yield increase was very high and was 
held responsible for the increase in production. 
(vii) Growth in production in most of the crops is 
recorded because of the increase in yield. The 
increase in yield is possible in Palestine to a 
very high level if the input level is increased. 
The introduction of short-duration maturing 
crops have increased the production to the level 
of food self-sufficiency. 
Moreover, there are some other pragmatic ways 
for West Bank, that through the establishment of the 
cooperative joint farming society, the per hectare yield 
have been successfully increased through collective 
cultivation. In this system the right of ownership of an 
individual is fully recognised and respected, but small 
owners possessing uneconomic holdings are pooling their 
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land and resources for the purpose to joint cultivation 
viz., the Individual ownership and collective farming. 
This system is known as Kubbitizim and Mosharim in all 
occupied and unoccupied areas of Palestine. This system 
provided facilities to use modern scientific 
agricultural equipments and have increased the 
production. 
The most important innovation which undertaken 
was institutional sectors. Modern agricultural 
institutions which can provide adequate training 
facilities had already been in practiced. These 
agricultural training are spread in the new settlement 
areas from there the new and young pupils receive all 
sorts of agric training under the watchful eyes of 
Americans, Britishers and other European experts. Land 
reforms in the name of Kibbutizm and Moshavim have been 
in practiced since early sixties to ensure greater 
involvement of the masses in agriculture sector which 
became as an industry. Land must go to actual tillers 
rather than very big landlords which was a common feature 
not only in West Asia but all over the world. Arab 
Sheikhs were the land lords and getting maximum profits 
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out of the whole produce while the actual sources of 
production i.e. labourers, tillers were not getting 
enough two times bread. In such socio-cultural 
condition there was adverse affect on agricultural 
production and income. The feudal wastage has been 
removed in these land reforms. The landless agricultural 
labourers were given surplus land and adequate 
facilities so as to motivate the toiling class or real 
hands in the means of production to produce more and 
more food for himself and for others. 
It is, from the fore going pages of this thesis, 
thus evident that there is almost stability in food-
grains availability all over the Palestine except in 
certain pockets, including the West Bank where 
fluctuation are varies due to physio-climatic factors and 
political situation. It is largely because of the 
environmental abnormalities and lesser control over the 
natural hazards. The Palestine (Israel) therefore 
import the foodgrains but this policy of importing the 
foodgrains is declining and the region is self-sufficient 
The agricultural development of West Bank can be brought 
to the level of other parts of Palestine if the areas of 
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lesser ecologically deprived are controlled on first 
priority basis where irrigation facilities could be 
provided. The control over this region either through 
U.N.O. on Arab League with Israel on mutual 
understanding between Arabs and Jews will help in 
solving the scarcity, shortage and fluctuation problems 
of foodgrains of the forgotten country (Palestine). 
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